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ABSTRACT:  Moral  and  social  attitudes  towards  alcohol  strongly  influence  the  quality  of 
scientific  research  on  alcohol's  effects  on  the  fetus.  These  adverse  physiological  effects 
were  widely  recognized  by  the  end  of  the  1 9th  century  as  the  temperance  movement  was 
reaching  a  peak,  only  to  be  rejected  near  the  repeal  of  Prohibition  in  1933  and  society 
became  more  tolerant  of  alcohol  consumption.  It  was  not  until  1969  that  a  correlation 
between  maternal  alcoholism  and  aberrant  morphogenesis  was  recognized  once  again.  A 
historical  survey  of  American  and  British  scientific  literature  from  the  mid  1 9th  century 
as  well  as  a  critical  review  of  select  epidemiological  studies  from  the  past  two  decades 
reveal  similar  trends  between  the  current  research  literature  and  that  of  the  past. 
Americans  continue  to  have  difficulty  separating  moral  and  cultural  attitudes  towards 
drinking  from  scientific  research  on  alcohol.  In  the  past,  there  was  a  tendency  for  well- 
intentioned  groups  to  seize  upon  research  findings  and  use  them  for  a  variety  of  social 
goals.  Presently,  the  growing  body  of  literature  concemingthe  dangers  of  alcohol 
consumption  and  pregnancy  accompanies  a  rising  national  intolerance  towards  alcohol 
use.  Due  to  the  nation's  intense  feelings  about  maternal  responsibility,  alcohol  abuse,  and 
child  welfare,  public  policy  statements  often  reflect  moral  convictions  more  accurately 
than  scientific  data.  History  documents  that  the  risk  posed  to  the  fetus  from  excessive 
alcohol  consumption  was  once  medically  recognized  but  eventually  rejected  in  the 
backlash  to  exaggerated  and  moralistic  attacks  against  alcohol.  Knowledge  of  these  past 
shifts  in  popular  attitude  helps  us  to  understand  current  interpretations  of  scientific 
research. 
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Introduction 

Medical  views  on  the  influence  of  parental  alcohol  consumption  upon  offspring 
have  a  long  history  of  controversy  and  change.  Opposing  theories  have  alternatively 
dominated  in  the  relatively  recent  past.  Like  the  social  attitudes  they  accompanied, 
approaches  to  alcohol  and  the  fetus  are  consistently  taken  to  extreme  positions.  During 
the  temperance  movement  the  adverse  effects  of  alcohol  on  the  fetus  were  widely 
recognized  and  grossly  exaggerated.  These  beliefs  were  thoroughly  rejected  near  the 
repeal  of  Prohibition  as  society  became  more  tolerant  of  alcohol.  Post-repeal  scientists 
claimed  that  no  amount  of  alcohol,  no  matter  how  excessive,  could  harm  the  developing 
fetus.  For  the  next  four  decades  the  home  environment  was  considered  the  only  relevant 
influence  on  the  child.  It  was  not  until  1969  that  a  correlation  between  maternal 
alcoholism  and  aberrant  morphogenesis  was  recognized  once  again.  This  time,  scientific 
evidence  demonstrated  convincingly  that  excessive  alcohol  consumption  poses  serious 
risks  to  the  fetus. 

Signs  of  extremism  are  present  once  again.  While  current  research  utilizes 
superior  methodology  and  techniques,  it  is  still  not  independent  of  the  social,  moral  and 
political  forces  which  continue  to  influence  the  study  of  parental  alcohol  consumption. 
Science  is  inseparable  from  the  cultural  history  of  the  period  within  which  it  is  conducted. 
Americans  have  intense  feelings  about  maternal  responsibility,  alcohol  abuse  and  child 
welfare.  Combined  with  the  rising  national  intolerance  to  alcohol,  these  factors  have 
influenced  the  research  being  conducted  and  the  public  policies  being  set  concerning 
alcohol  and  the  fetus.  While  many  scientists  agree  that  there  is  sufficient  scientific 
evidence  to  justify  warning  against  excessive  alcohol  consumption  during  pregnancy, 
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many  feel  that  there  is  insufficient  evidence  regarding  moderate  consumption  of  alcohol 
during  pregnancy  and  the  effect  it  might  have  on  the  developing  fetus.  [1]  Yet  the  field 
has  taken  on  a  crusade-like  quality,  with  minimal  tolerance  for  moderate  alcohol 
consumption  during  pregnancy.  Some  researchers  have  designed  their  studies  to  support 
their  personal  biases  towards  abstinence  as  the  only  safe  policy.  Others  have  been  caught 
up  in  the  campaign,  only  to  draw  back  at  a  later  date.  Policy-makers  have  selectively 
cited  and  interpreted  inconclusive  studies,  in  order  to  promote  policies  based  on  moral 
convictions.  There  is  little  question  that  fetal  alcohol  syndrome  is  a  real  phenomenon, 
but  the  interpretations  of  the  data  in  conjunction  with  changing  social  attitudes  merits 
closer  scrutiny. 

Distilled  Spirits  and  Damaged  Children 

The  first  American  to  address  the  issue  of  alcohol  and  the  fetus  was  Benjamin 
Rush,  a  signer  of  the  Declaration  of  Independence  and  medical  pioneer.  In  an 
enormously  influential  tract  entitled  ^4/7  Inquiry  into  the  Effects  of  Ardent  Spirits  upon  the 
Human  Body  and  Mind,  published  in  1785,  he  advised  against  the  popular  use  of  alcohol 
to  cure  morning  sickness,  believing  that  the  alcohol  passed  into  the  fetus,  and 
recommended  gingerbread  instead.  By  attacking  popular  misconceptions  about  alcohol 
and  promoting  the  idea  of  alcoholism  as  a  disease,  Rush  intended  to  change  public 
opinion  and  overthrow  the  commonly  held  faith  in  the  efficacious  properties  of  hard 
liquor.  He  emphasized  the  moral  and  physical  decay  that  alcohol  brought  on,  “Spirits  are 
anti-federal  .  .  .  companions  of  all  those  vices  calculated  to  dishonor  and  enslave  our 
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country.”  [2]  His  work  sparked  interest,  both  scientific  and  popular,  in  the  effects  of 
alcohol  on  the  body. 

English  physicians  had  already  encountered  en  masse  the  effects  of  alcohol  on  the 
fetus.  From  1715  to  1750,  London  was  swept  by  a  “gin  epidemic.”  The  consumption  of 
gin  reached  unprecedented  levels.  Birth  rates  were  noted  to  decline  and  infant  mortality 
rates  increased  despite  relatively  stable  wages  and  available  food  supplies.  In  1725  an 
apothecary  wrote  that  “  half  the  train  of  chronical  diseases,  with  which  we  see  Children 
afflicted,  are  only.  .  .  the  evidential  Marks  and  Reproaches,  of  parentive  ill-spent  Life.  .  . 
These  Consequences  may,  nay  without  doubt,  will  be  brought  on  Infants  by  the 
Debauchery  of  the  Mother  ...  So  that  from  the  whole,  the  Regulation  of  Mother  during 
her  pregnancy  is  an  Affair  of  the  highest  moment  and  Consideration.”  [2]  In  1 726  the 
College  of  Physicians  reported  to  Parliament  that  parental  drinking  is  “a  cause  of  weak, 
feeble  and  distempered  children”  and  reported  again  in  1751  that  the  drop  in  birth  rate 
and  increase  in  sickly  and  inviable  infants  was  due  to  parental  alcoholism.  Social 
reformers  were  concerned.  “What  must  become  an  infant,”  wrote  Henry  Fielding  in  1751, 
“who  is  conceived  in  gin?  With  the  poisonous  Distillations  of  which  it  is  nourished,  both 
in  the  Womb  and  at  the  Breast?”[2] 

Unlike  the  empirical  studies  conducted  in  Britain  during  the  gin  epidemic,  the 
bulk  of  reports  on  alcohol  and  the  fetus  which  were  being  published  at  the  start  of  the  19th 
century  were  based  more  on  intuition  than  observation.  “Can  it  be  too  gross  to  suppose 
the  organs  of  generation  must  equally  suffer  in  both  sexes  from  frequent  intoxication, 
theorized  Thomas  Trotter  in  1813,  “and  if  offspring  should  be  unfortunately  derived  from 
such  parentage  can  we  doubt  that  it  must  be  diseased  and  puny  in  its  corporeal  parts;  and 
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beneath  the  standard  of  a  rational  being  in  its  intellectual  facilities?”  [2]  His  deductive 
reasoning,  in  contrast  to  the  empiric  observations  of  the  gin  epidemic  literature  lay  the 
groundwork  for  the  subsequent  methodology  of  his  successors.  In  1831  Robert  Gooch 
advised  maternal  “abstinence  from  fermented  liquors”  to  prevent  abortion  in  "plethoric" 
women  (those  with  an  excess  of  blood).  [3]  In  1837  M.  Ryan  discouraged  the  use  of 
alcoholic  beverages  during  pregnancy,  stating  that  they  injure  the  pregnant  woman  and 
“arrest  the  growth  and  destroy  the  health  of  the  infant.”  [2]Even  Charles  Dickens 
commented  on  the  problem  one  year  earlier  in  his  serial  novel  The  Pickwick  Papers.  He 
described  the  charwoman  “Betsy  Martin,  widow,  one  child  and  one  eye;  never  had  more 
than  one  eye,  but  knows  her  mother  drank  bottled  stout  and  shouldn’t  wonder  if  that 
caused  it.”  [4]  In  1840  Dr.  William  Carpenter,  Examiner  in  Physiology  at  the  University 
of  London  and  Professor  of  Jurisprudence  at  University  College  won  a  prize  for  his  essay 
"The  Use  and  Abuse  of  Alcoholic  Liquors  in  Health  and  Disease."  He  claimed  there  was 
no  need  to  accumulate  further  evidence  proving  that  habitual  intemperance  is  the  most 
potent  cause  of  insanity.  It  was  well  known,  he  wrote,  that  the  “drunkard  not  only  injures 
and  enfeebles  his  own  nervous  system,  but  entails  mental  disease  upon  his  family.  His 
daughters  are  nervous  and  hysterical,  his  sons  are  weak,  wayward,  and  sink  insane  under 
the  pressure  of  excitement  or  of  the  ordinary  calls  of  duty.”  [5] 

The  Lancet  entered  the  debate  in  1 842  with  a  letter  from  Dr.  T.  Beaumont,  who 
advised  abstinence  as  the  safest  course  for  pregnant  women.  Such  women  “enjoy  an 
immunity  from  many  distressing  symptoms  incident  to  this  interesting  period  .  .  . 
Hereditary  diseases,  which  are  so  common,  more  particularly  scurvy  and  scrofula,  are 
greatly  mitigated,  if  not  wholly  destroyed,  upon  this  plan.  Convulsions,  to  which 
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nurslings  are  so  liable,  are  too  frequently  caused  by  alcoholic  milk.”[6]  Other  writers  also 
noted  the  frequent  occurrence  of  convulsions  in  infants  bom  to  intemperate  parents,  as 
well  as  increased  susceptibility  to  disease.  "We  frequently  find  the  children  of  the 
intemperate  afflicted  with  hip-joint  disease,  spinal  affections,  swollen  joints,  glandular 
enlargements,  scrofula,  and  consumption  of  the  lungs."  [7] 

The  most  common  defect  noted  among  such  children  was  “impaired  nerve 
vitality.”  As  J.P.  Stevens  explained,  “When  the  brain  and  nervous  system  have  been  the 
subject  of  such  torturing  persecution;  at  one  time  lashed  into  fury  and  at  another,  sunk  to 
the  lowest  depths  of  depression,  is  it  wonderful  that  the  offspring  of  such  parents  should 
inherit  a  weak  and  perverted  nervous  system?”[8]  Researchers  at  the  time  believed  that 
the  children  of  alcoholics  inherited  a  defective  nervous  system,  and  strove  to  elucidate 
the  myriad  of  possible  manifestations.  In  1877,  E.H.  Fournier  claimed  in  an  address  to 
the  Medical  Association  of  the  State  of  Alabama,  “It  is  common  to  witness  the  son  of  a 
drunkard  becoming  addicted  to  excess  in  drinking  at  an  early  age,  but  the  principle  of 
transmission  does  not  confine  its  manifestations  to  a  reiteration  of  the  same  form  of 
derangement,  but  other  phenomena  of  disordered  nerve  elements  are  legitimately  traced 
in  children  through  many  generations  back  to  a  drunken  progenitor.”  [2]  Nervous  system 
disorders  described  among  children  of  intoxicated  parents  ranged  from  “moderate 
enfeeblement  in  mental  and  physical  growth  to  the  lowest  grade  of  idiocy  and 
monstrosity.”  [9]  Dr.  T.D.  Crothers,  editor  of  The  Journal  of  Inebrietry  and  chairman  of  a 
committee  of  American  physicians  appointed  to  investigate  the  influence  of  heredity  as  a 
cause  of  inebriety,  said,  “injury  from  alcohol  to  the  cells  and  nervous  tissue  is  transmitted 
to  the  next  generation  with  absolute  certainty  in  some  form  or  another.  It  may  not  appear 
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always  in  the  drink  and  drug  symptoms  but  the  injury  breaks  out  again  in  some  neurotic 
trouble  ,  defect  or  predisposition.  [10]  Dr.  Barnes,  superintendent  of  a  sanitarium  in 
Stamford,  Connecticut  believed  there  were  two  traits  that  children  of  inebriates  could 
inherit  from  their  parents:  the  desire  to  drink  alcohol  in  excess  amounts,  and  a 
"transmitted  neurotic  inheritance."  He  claimed  to  have  witnessed  neurasthesnias,  anxiety 
neuroses,  hysteria,  epilepsy,  idiocy,  imbecility,  chorea  and  psychoses  in  children  of 
alcoholic  parents,  all  of  which  he  believed  were  inherited.  [11] 

One  particular  story,  “typical  of  hundreds  of  others,”  was  especially  popular  and 
quoted  often  as  clear  testimony  to  the  harm  alcohol  caused  offspring.  Two  normal 
children  were  bom  to  sober  parents  after  which  the  father  became  a  habitual  drunkard.  He 
had  four  more  children,  all  of  whom  were  mentally  defective  or  complete  idiots.  As  Dr. 
Irwell  wrote  in  The  Medical  Times ,  the  strain  of  “initial  mental  defect’  in  the  father  was 
transmitted  to  the  children.  “Such  facts  as  these  can  only  explained  by  admitting  that  the 
condition  of  the  health  of  the  father  has  a  decided  influence  on  that  of  the  children,  ”  he 
concluded.  [9]  As  the  story  exemplifies,  the  Lamarckian  doctrine  of  inheritance  of 
acquired  characteristics  dominated  the  scientific  world  throughout  most  of  the  19th 
century.  Deterioration  of  the  parental  nervous  system  due  to  alcohol  was  directly 
transmissible  to  offspring.  “Children  bom  of  intemperate  parents  bear  in  their  birth  the 
germs  of  disease,  die  prematurely,  or  drag  along  a  languishing  existence,  useless  to 
society,  depraved  and  possessed  with  evil  instincts,”  wrote  E.B.  Barry  in  1806.  [8] 

Rise  of  Scientific  Studies 
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As  the  century  wore  on,  the  number  of  studies  looking  at  alcohol  and  offspring 
increased  dramatically.  A  host  of  new  journals  dedicated  to  studying  the  effects  of 
alcohol  were  in  circulation.  They  included  the  Quarterly  Journal  Inebriety ,  the  Scientific 
Temperance  Journal ,  the  Journal  of  Inebriety  in  the  U.S.,  and  the  British  Journal  of 
Inebriety  in  the  United  Kingdom.  In  time,  empirical  data  supplemented  the  case  studies 
and  intuitive  logic  that  alcohol  could  harm  the  fetus.  In  1848  Samuel  Howe  completed 
the  first  study  which  utilized  the  relatively  new  science  of  statistics.  He  demonstrated  to 
the  Massachusetts  legislature  that  almost  half  of  the  300  institutionalized  mental 
defectives  whose  histories  he  had  examined  had  intemperate  parents.  He  found  that 
seven  of  the  “idiot”  children  came  from  a  single  family,  in  which  both  parents  were 
alcoholic.  This  study  was  among  the  first  retrospective  epidemiological  attempt  to 
evaluate  the  impact  of  parental  drinking  on  offspring,  and  it  was  widely  quoted  as  definite 
proof  that  parental  alcoholism  could  damage  offspring.  [3]  Another  landmark  study  from 
this  era,  this  one  prospective,  was  done  by  Dr.  William  Sullivan,  physician  at  a  Liverpool 
prison  in  1899.  He  studied  120  female  drunkards  in  the  Liverpool  jail,  screened  to 
exclude  those  with  syphilis,  tuberculosis,  and  degenerative  disease.  Those  women 
produced  600  children,  of  whom  56%  were  either  stillborn  or  died  before  age  2.  He 
located  28  sober  female  blood  relatives  of  the  jailed  female  drunkards  who  had  married 
sober  husbands  and  found  that  the  stillbirth  and  infant  death  rate  among  the  alcoholic 
women  was  two  and  a  half  times  higher  than  in  their  sober  relatives.  He  also  noted  that 
the  mortality  of  successive  pregnancies  increased  as  a  woman’s  alcoholism  progressed. 

He  concluded  that  “maternal  inebriety  is  a  condition  particularly  unfavorable  to  the 
vitality  and  to  the  normal  development  of  the  offspring  ...  it  is  hardly  necessary  to  point 


out  in  conclusion  the  evidence  which  these  observations  furnish  as  to  social  gravity  of 
female  inebriety,  and  the  social  profit  in  its  removal.  In  suppressing  the  female  drunkard, 
the  community  not  only  eliminates  an  element  always  individually  useless  and  constantly 
liable  to  become  individually  noxious:  it  also  prevents  the  procreation  of  children  under 
the  conditions  most  apt  to  render  them  subsequently,  if  they  survive,  a  burden  or  danger 
to  society.”  [12]  Although  Sullivan  did  not  specify  how  to  suppress  the  female  drunkard, 
others  suggested  imprisonment  to  protect  the  unborn  fetus.  Judicial  action  against 
alcoholic  parents  had  been  suggested  earlier,  particularly  in  case  histories  of  "idiot" 
children  bom  to  intemperate  fathers.  [10] 

By  the  start  of  the  20"'  century,  large  scale  retrospective  studies  of  these  “burdens” 
to  society  were  proliferating.  Dr.  T.  Clayeshaw  found  in  1903  that  41%  of  the  idiot  and 
imbecile  children  at  the  Bicetre  Hospital  in  England  had  drunken  parents,  most  often  the 
mother,  and  one-sixth  of  all  cases  of  insanity  had  a  history  of  alcoholic  parents. [2]  In 
1905,  MacNicholl  surveyed  the  school  children  in  New  York  City  in  one  of  the  largest 
studies  on  alcohol  and  mental  retardation  at  the  time.  He  found  that  of  6624  children  of 
drinking  parents,  53%  were  “dullards,”  while  only  10%  were  dullards  out  of  13,523 
children  of  abstainers.  [13]  In  191 1  A.  Gordon  found  298  cases  of  imbecility,  idiocy  and 
feeblemindedness  in  the  offspring  of  1 17  families,  of  whom  78  families  were  alcoholics, 
with  no  other  illnesses.  In  1916  the  same  researcher  investigated  the  pedigrees  of 
nonsyphilitic  families  for  3  to  4  generations,  showing  that  alcoholism  in  the  first 
generation  was  followed  by  epilepsy,  imbecility,  stillbirth,  infant  death,  chorea,  and 
tremor  in  subsequent  generations.  [2]  A  1918  survey  conducted  by  Dr.  Glueck  of  608 
admissions  to  Sing  Sing  Prison  found  alcoholic  parents  in  25  of  91  “psychopathic” 
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patients,  9  out  of  14  “mentally  diseased  or  deteriorated,”  and  38  out  of  98  mentally 
defective  inmates.  [14]  While  the  epidemiological  studies  on  alcohol’s  effects  on  the 
fetus  were  slowly  improving,  most  journals  continued  to  publish  anecdotal  but  alarming 
statistics.  “Dr.  H.S.  Williams  has  made  a  scientific  investigation  and  concludes  that,  as  a 
criminal  estimate,  two-fifths  of  the  paupers,  thirty  percent  of  all  insane  patients  of  the 
United  States  in  our  asylums,  and  nearly  one  half  of  dependent  children  in  America  owe 
their  deplorable  condition  to  alcohol.”  [  1 0] 

Intoxication  and  conception 

Researchers  were  particularly  concerned  with  the  risks  of  conception  during 
intoxication.  If  drinking  during  pregnancy  adversely  affected  the  fetus,  epidemiologists 
reasoned  that  a  large  number  of  children  with  decreased  intelligence  and  other  problems 
should  be  bom  nine  months  after  a  national  period  of  heavy  drinking.  A  classic  example 
of  this  type  of  study  was  conducted  by  D.  Bezzola  in  1901.  [3]  After  studying  Swiss  birth 
records  from  1880  to  1890,  he  determined  that  8196  “imbeciles  and  idiots”  were  bom  out 
of  approximately  1  million  births.  By  calculating  the  average  number  of  births  per  month 
for  both  normal  and  “imbecile”  children,  he  discovered  a  greater  incidence  of  imbeciles 
being  conceived  during  periods  of  drinking  than  would  have  been  expected.  Conversely, 
he  noted  a  dramatic  drop  in  the  number  of  imbeciles  bom  during  the  “months  of 
increased  labor”  when  drinking  was  minimal,  although  the  birth  rate  was  relatively 
unchanged  at  this  time.  Dr.  Leippich,  quoted  in  the  Medical  Record  in  1914,  claimed  to 
have  observed  97  children  conceived  at  the  time  one  or  both  parents  were  intoxicated, 
only  14  of  whom  were  bom  without  noticeable  defects.  [7]  Clinical  observations  of 
damaged  offspring  resulting  from  a  single  drunken  episode  were  reported.  An 
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embryologist  writing  in  1912  quoted  data  which  demonstrated  that  drinking  even  prior  to 
conception  significantly  increased  a  woman’s  chance  of  having  defective  offspring.  [15] 

Mechanisms  of  Injury 

Along  with  a  growing  concern  over  alcohol  and  the  fetus  came  an  attempt  to 
elucidate  its  physiological  mechanism  of  injury.  In  1 893  Auguste  Forel,  an  early 
psychiatrist,  originated  the  idea  that  alcohol  caused  germ  damage,  or  “blastophoria.”  By 
1913  it  was  “well  known  that  direct  poisoning  of  the  germ  cell  itself  takes  place  by  the 
alcohol  circulating  in  the  blood,”  wrote  Dr.  Williams  in  the  Virginia  Medical  Semi- 
Monthly.  “If  the  alcoholic  poisoning  of  the  germ  cells  has  reached  a  certain  degree  of 
intensity,  imbecility  and  even  profound  idiocy  may  be  expected  to  result,  while  if  of  a 
less  degree,  the  injury  may  manifest  itself  in  the  various  forms  of  adolescent  insanity, 
when  adult  life  is  developing  or  has  been  attained. ”[10]  A  father,  as  trustee  of  the  germ 
cell  can  impart  no  greater  gift  to  his  child  than  a  healthy  germ  cell,  “more  important  than 
high  society,  culture  and  refinement.”  [10] 

Initially,  little  distinction  was  made  as  to  the  parental  source  of  damage.  Roesch 
noted  back  in  1839  that  “the  children  of  men  and  women  who  are  given  to  drink  have 
always  a  weak  constitution,  are  either  delicate  and  nervous  to  excess,  or  heavy  and 
stupid. ”[2]  Morel,  in  his  Degeneration  of  the  Human  Race  published  in  1 857  stated  that 
“There  is  no  other  disease  in  which  hereditary  influences  are  so  fatally  characteristic.” 

[3]  He  did  not  distinguish  between  paternal  and  maternal  alcoholism.  Sullivan,  however, 
noted  in  his  1899  study  that  “the  influence  of  maternal  drunkenness  is  so  predominant  a 
force  that  the  paternal  factor  is  almost  negligible.”  Early  animal  studies  focused  on  the 
damage  alcohol  caused  both  genders.  In  1912  and  1916  Charles  Stockard,  an  eminent 


embryologist,  published  data  showing  that  the  germ  cells  of  rodents— both  male  and 
female—  had  been  so  badly  injured  by  alcohol  fumes  that  they  gave  rise  to  defective 
offspring  who  were  “incapable  of  producing  normal  offspring. ”[  1 5]  Further  studies  on 
reproductive  tissue  demonstrated  that  alcohol  produces  distinct  anatomical  changes  in  the 
testes  of  those  who  use  it  in  excess,  with  the  spermatozoa  demonstrating  “all  possible 
degrees  of  abnormality  and  deficiency.  The  possible  relation  between  of  this  abnormal 
spermatogenesis  to  the  production  of  defective  offspring  is  obvious,  ”  wrote  Dr.  Arlitt  in 
1916.  [16]  One  researcher  even  claimed  that  damage  to  spermatozoa  was  greater  when 
the  alcohol  was  introduced  indirectly  into  the  bloodstream  versus  injected  directly  into 
testicles.  The  ovum  was  also  reported  to  be  extremely  sensitive,  “invariably  injured  by 
the  slightest  dilution  of  alcohol  in  the  blood. ”[  1 7]  Implicit  in  these  studies  was  the  belief 
that  even  small  amounts  of  alcohol  could  harm  the  female  reproductive  organs. 

Prenatal  effects  of  alcohol 

Whereas  nineteenth  century  writers  were  ambiguous  over  the  difference  between 
hereditary  and  prenatal  effects  of  alcohol,  writers  in  the  early  20lh  century  sought  to 
address  this  issue.  That  alcohol  could  damage  the  nervous  system  and  genii  cells  of  the 
parent  was  well  known;  it  seemed  logical  that  alcohol  in  utero  should  do  the  same  to  the 
developing  embryo.  “The  quality  of  an  offspring  depends  on  two  factors,  the  perfection 
of  the  germ  cells  from  which  it  arises,  and  the  nature  of  the  environment  in  which  it 
develops,”  wrote  Stockard  in  1912.  Alcohol  was  known  to  cross  the  placenta,  and  this 
worried  researchers.  Studies  demonstrated  that  within  a  short  period  of  time  after 
ingestion  the  amount  of  alcohol  in  the  fetus  equaled  the  amount  of  alcohol  in  the  blood  of 
the  mother;  given  the  smaller  size  of  the  fetus  however,  there  was  relatively  much  more 
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alcohol  in  a  given  weight  of  fetal  tissue  than  in  the  mothers’  liver  tissues  alone. 
“Depressing  action  of  even  ordinary  quantities  of  alcohol  upon  the  developing  brain  of 
the  unborn  child  may  be  more  profound  than  is  at  present  recognized,  and  that  as  a  result, 
alcohol  may  be  a  more  potent  cause  of  idiocy  than  is  usually  believed,”  wrote  Dr.  Irwell 
in  the  Medical  Times.  [9]  In  several  papers  Stockard  demonstrated  that  alcohol  had  a 
peculiar  affinity  for  the  developing  nervous  system  and  organs  of  special  sense.  The 
continuous  use  of  alcohol  during  pregnancy  led  to  “morbid”  changes  in  the  brains  of 
offspring,  accompanied  by  marked  stunting  and  deficiencies  of  growth  and  weight.  As 
Mcllroy  wrote  in  1923,  “I  think  it  is  not  an  exaggeration  to  state  that  alcohol  is  a  poison 
and  that  the  fetus  of  a  chronic  alcoholic  mother  is  itself  a  chronic  alcoholic,  absorbing 
alcohol  from  the  mother’s  blood  and  subsequently  from  her  milk.”  [2] 

Early  20lh  century  researchers  believed  that  the  timing  of  alcohol  ingestion 
determined  the  possible  resulting  damage.  The  1904  Manual  of  Antenatal  Pathology ?  and 
Hygiene  divided  pregnancy  into  the  germinal,  embryonic  and  fetal  stages,  and  stated  that 
during  the  embryonic  stage,  (which  was  most  of  the  first  trimester)  alcohol  produced 
structural  anomalies  since  this  was  the  period  of  organogenesis.  In  the  fetal  stage— the  last 
two  trimesters— heavy  drinking  could  cause  disease  or  abortion.  “Alcohol,”  remarked  J. 
Ballantyne,  author  of  the  Manual,  “acts  in  all  three  ways  ...  by  causing  abortion,  by 
predisposing  to  premature  labor,  and  by  weakening  the  infant  by  disease  or  deformity.  ” 
[18]  In  1903  Robonovitch  described  two  types  of  infant  alcoholics  “hereditary”  and 
“acquired.”  The  "hereditary"  group  was  feeble,  had  high  infant  mortality  rates,  and 
sometimes  showed  alcoholic  symptoms  such  as  tremor.  If  they  lived,  they  often  suffered 
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from  a  host  of  digestive  and  nervous  disorders.  "Acquired"  infant  alcoholics  were  those 
who  became  addicted  through  their  mother's  milk. 

The  literature  stressed  the  frequency  of  abortions  and  stillbirths  in  alcoholic 
women.  Even  if  the  children  bom  to  alcoholic  mothers  appeared  healthy  at  birth,  they 
rarely  escaped  unscathed.  “When  a  toxin  finds  many  victims  in  utero ,  some  of  those  who 
escape  premature  death  must  only  just  do  so  and  can  hardly  have  an  average  mental  and 
physical  endowment.”  [7]  At  the  very  least  such  children  were  prone  to  “warped  or 
stunted  intelligence”  accompanied  by  impulsive,  uncontrolled  actions. [1 1] 

The  Temperance  Movement 

The  burgeoning  scientific  interest  in  alcohol  and  the  fetus  occurred  in  conjunction 
with  an  increased  social  preoccupation  with  alcohol.  The  temperance  movement  was  in 
full  swing  by  1900.  The  earliest  advocates  called  for  temperate  use  of  alcohol,  with 
abstinence  reserved  for  “distilled  spirits”  alone.  Rush,  who  was  considered  the  “Father” 
of  the  temperance  movement  by  its  members,  introduced  this  idea.  Yet  condemnation  of 
alcohol  soon  extended  to  all  alcohol-containing  beverages.  Lyman  Beecher,  one  of  the 
founders  and  most  dynamic  speakers  of  the  temperance  movement,  argued  that 
abstinence  is  the  inevitable  final  stage  of  temperance.  Any  drinking  was  a  step  towards 
“irreclaimable”  slavery  to  liquor.  “You  might  as  well  cast  loose  in  a  frail  boat  before  a 
hurricane,  and  expect  safety.  You  are  gone,  gone  irretrievably,  if  you  do  not  stop.”  [19] 

In  1832  a  Methodist  report  noted  there  is  “no  safe  line  of  distinction  between  the 
moderate  and  immoderate  use  of  alcohol.”  That  moderate  use  led  to  immoderate  drinking 
is  “almost  as  certain  as  it  is  insensible.”  The  report  concluded  by  asking  whether  “a  man 
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can  indulge  and  at  all  be  considered  temperate.”  [20]  By  1836  the  American 
Temperance  Society,  founded  in  1827  changed  the  official  definition  of  temperance  to 
abstinence. 

Prohibitionists  were  quick  to  realize  the  utility  of  scientific  evidence  against 
alcohol.  The  moral  argument  might  not  persuade  many  to  become  total  abstainers,  but 
the  scientific  argument  certainly  would.  Justin  Edwards,  a  co-worker  of  Beecher’s, 
warned  in  his  1849  Temperance  Manual,  “Facts  abundantly  show  that  the  children  of 
mothers  who  drink  alcohol  are  more  likely  than  others  to  become  drunkards,  and  in 
various  ways  to  suffer.  Often  they  are  not  large  and  healthy  as  other  children.  They  have 
less  keenness  and  strength  of  eye-sight,  less  firmness  and  quietness  of  nerves,  less 
capability  of  great  bodily  and  mental  achievement,  and  less  power  to  withstand  disease.” 
[2]  The  medical  and  religious  movements  were  thus  able  to  feed  on  the  strength  and 
growth  of  one  another,  with  ethical  and  political  concerns  generating  an  interest  in 
continued  scientific  research  that  could  support  the  temperance  cause  with  respected 
medical  opinion. 

Temperance  societies  were  careful  to  diffuse  only  that  scientific  data  which  was 
in  line  with  their  beliefs.  [21]  Their  political  strength  often  influenced  the  popularization 
of  particular  medical  views.  While  the  number  of  physicians  who  considered  chronic 
drunkenness  a  disease  was  still  growing  by  the  start  of  the  20th  century,  the  interest  of 
temperance  workers  in  this  theory  led  to  its  large-spread  acceptance  by  the  public.  [19] 
Temperance  leaders  freely  quoted— and  often  deliberately  misquoted—  physiological 
evidence  to  strengthen  their  case.  Thus  the  editor  of  McClure 's,  a  popular  monthly  noted 
that  “without  exception”  scientific  investigation  had  shown  that  “every  function  of  the 
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normal  human  body  is  injured  by  the  use  of  alcohol-even  the  moderate  use;  and  that  the 
injury  is  both  serious  and  permanent.”  [13] 

Medical  leaders  in  turn  were  often  inclined  to  adopt  the  moral  and  absolutist  tone 
of  the  prohibitionists.  In  1832  seventy-five  of  Boston’s  eighty  physicians  signed  a 
declaration  that  “alcohol  is  NEVER  beneficial,”  and  “on  the  contrary,  its  use  is  a  frequent 
cause  of  disease  and  death,  and  often  renders  other  diseases  more  difficult  of  cure  and 
more  fatal  in  their  termination.”  [13]  At  the  time  this  was  signed,  significant  debate  still 
raged  in  the  medical  community  as  to  the  medicinal  benefits  of  alcohol.  For  centuries 
alcohol  was  considered  to  have  therapeutic  value  for  heart  failure,  debility,  and  was  the 
only  anesthetic  for  women  in  labor.  As  late  as  1 848  alcohol  was  recommended  for 
pregnant  and  lactating  women  with  digestive  problems.  Yet  such  recommendations  were 
ignored  in  the  increasingly  ‘dry’  climate. 

While  the  research  conducted  during  these  decades  was  not  consciously  designed 
to  promote  abstinence,  the  line  between  medical  truth  and  religious  belief  became 
notoriously  obscure.  Arguments  rooted  in  moral  and  religious  thought  were  increasingly 
common  in  the  medical  literature.  In  1857  Morel  proposed  that  parental  drunkenness 
produced  depravity,  alcoholic  excess,  and  degradation  in  the  first  generation  of  offspring, 
with  progressively  more  severe  symptoms  in  their  children  until  the  fourth  generation 
developed  sterility,  heralding  the  extinction  of  the  line.  Although  based  on  scant 
evidence,  the  theory  was  nonetheless  extremely  popular  because  it  validated  the  biblical 
promise  that  God  will  visit  “the  iniquity  of  the  fathers  upon  the  children  unto  the  third 
and  fourth  generation.”  (Exodus  XX:5)  This  belief  was  expanded  upon  well  into  the  first 
two  decades  of  the  20lh  century,  and  served  as  the  hypothesis  for  many  animal  studies 
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alleging  the  same.  The  children  of  alcoholics  who  themselves  became  alcoholics  “do  not 
know  the  necessity  of  working,  never  understood  the  meaning  of  obligation,  altruism, 
morality,  and  bear  a  striking  resemblance  to  animals — they  live  in  accord  with  their 
instincts  and  are  entirely  controlled  by  sudden  impulses.”  [22] 

The  medical  literature  expressed  a  incriminating  attitude  towards  alcoholic 
parents  due  to  the  harm  they  were  causing  their  children.  In  1912  Stockard  quoted  Dr. 
Adami  as  saying  “The  general  belief,  and  we  regard  it  as  well  founded,  is  that  children  of 
the  sot  are  as  a  body  of  lowered  intelligence  and  vitality  with  unstable  self  control.”  In 
1914  a  surgeon  wrote  that  the  “child  bom  of  an  intoxicated  parent  never  equals  the  child 
bom  of  sober  parentage  and  rarely  rises  above  mediocrity.”  It  was  established  “beyond 
all  question,”  wrote  Dr.  Barnes  in  1915,  director  of  an  alcoholic  sanitarium,  “that 
alcoholic  parents  cannot  transmit  normal  vigor  and  health  to  their  children.” 

Oddly  enough,  very  few  medical  researchers  focused,  or  even  commented  on 
opium,  which  was  in  widespread  use  in  Britain  at  the  time.  Sporadic  descriptions  of  the 
offspring  of  chronic  opium  users  were  remarkably  similar  to  that  of  chronic  alcoholics. 
“The  poor,  wizened,  ill-nourished  infants  are  really  pitiable  to  behold.”  [12]  The  fact  that 
opium  was  included  alongside  turnips  and  rhubarb  in  the  agricultural  discussions  of  the 
period  indicated  the  extent  to  which  the  drug  was  accepted.  Although  medical  and 
political  figures  were  concerned  over  its  use,  it  did  not  gamer  nearly  as  much  attention  as 
alcohol  at  the  time. 

Setting  a  safe  level 

Although  it  was  not  known  whether  small  amounts  of  alcohol  could  harm  the 
fetus,  physicians  urged  their  peers  to  “stand  as  a  unit  for  any  measures  that  will  serve  to 
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control  the  distribution  of  alcohol  as  a  beverage,”  and  denounced  those  members  who 
believed  that  the  evils  of  alcohol  were  overestimated.  Ironically,  the  physician  was 
advised  to  lay  aside  the  "economic,  moral  or  social  aspects  of  alcohol;  he  knows  from  his 
own  experience  the  harm  which  does  come  from  alcohol  and  should  do  what  he  can  to 
control  its  use."  [23]  While  acknowledging  that  the  evidence  was  of  yet  not  “thoroughly 
attested,”  there  was  “absolutely  no  doubt”  that  the  growing  and  developing  embryo  was 
liable  to  much  injury  from  contact  with  alcohol  before  birth.  [24]  As  one  physician  asked, 
“Until  the  degree  of  this  influence  in  man  is  determined,  which  should  properly  receive 
the  benefit  of  the  doubt— alcohol  or  the  baby?”[13] 

The  occasional  attempts  made  to  set  a  safe  limit  of  alcohol  consumption  met  with 
little  success.  The  suggestions  were  so  far  below  average  daily  consumption  that  in  effect 
they  furthered  the  abstinence  cause.  In  1908  Prof.  Laitinen,  one  of  the  official  delegates 
appointed  by  the  U.S.  government  to  attend  the  12th  International  Congress  on 
Alcoholism  in  London  claimed  that  a  quantity  of  alcohol  equivalent  to  1/2  a  pint  of  3.5% 
beer  per  day  in  a  grown  man  was  enough  to  decrease  the  vitality  of  his  progeny.  In  1909 
he  published  a  study  of  5848  families  and  the  effect  drinking  had  on  their  19,5 1 5 
children.  Abortions  among  abstainers  averaged  1.07%,  among  ‘moderate’  drinkers  (up  to 
one  glass  of  beer  per  day)  the  average  was  5.26%,  and  among  immoderate  drinkers,  the 
average  was  7. 1 1%.  The  death  rate  among  the  children  was  13.45%  for  abstainers, 
23.17%  for  moderate  drinkers,  and  32.02%  for  immoderate  drinkers.  [3]  Some  scientists 
attempted  to  find  safe  drinking  levels  by  adjusting  intake  to  individual  body  habitus. 
They  met  with  little  approval  from  their  peers.  Researchers  repeatedly  stressed  the 
general  vigor  of  infants  bom  to  abstainers,  in  contrast  to  the  poor  health  of  children  bom 
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parents  who  “indulge  in  alcohol  in  quantities  conventionally  called  moderate,  but 
involving  more  alcohol  than  can  be  oxidized.”  Overshadowing  all  attempts  to  quantify 
an  amount  was  the  fear  of  irrefutable  harm  being  committed  to  the  fetus.  “You  are 
tangibly  threatening  the  physical  structures  of  your  (body) .  .  .  you  may  be  entailing  upon 
your  descendants  yet  unborn  a  bond  of  incalculable  misery.  .  .  is  your  glass  of  beer,  your 
bottle  of  wine,  your  high  ball  or  your  cocktail  worth  such  a  price?”  [13] 

Eugenics  Movement 

The  problem  alcohol  posed  to  the  fetus  took  on  larger  ramifications  in  light  of  the 
eugenics  movement  which  flourished  at  the  turn  of  the  century.  “There  remains  no  longer 
any  doubt  regarding  the  ruinous  effects  of  alcohol  on  the  human  race,”  wrote  Colonel 
Maus,  a  surgeon  of  the  U.S.  Medical  Corps  in  1914,  “and  unless  there  be  a  general 
reformation  in  the  moral  conscience  and  habits  of  the  people  our  great  republic,  like 
ancient  Babylon,  Nineveh,  Greece  and  Rome,  will  in  turn  wither  and  die.”[7]  This 
problem  weighed  heavily  on  the  medical  profession.  “No  question  is  more  interesting  to 
the  medical  profession  than  the  alleged  physical  deterioration  of  the  people,  and  upon  no 
profession  does  so  heavy  a  responsibility  rest  to  oppose  as  far  as  possible  all  known 
causes  of  physical  deterioration,”  Maus  added.  Eugenicists  were  quick  to  note  the  rise  in 
female  alcohol  consumption  at  the  turn  of  the  century.  The  question  of  maternal  inebriety 
was  one  of  “national  importance,  for  such  women,  when  they  procreate,  bring  into  the 
world  weaklings  with  inherited  degenerative  makeup.  Such  a  state  is  dangerous  to 
society  as  it  produces  a  slow  and  progressive  deterioration  not  only  of  the  individual  but 
also  of  the  species.  It  produces  an  intellectual  and  physical  sterility  of  the  race.”[9] 
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Prohibition  was  an  enticing  solution.  “In  order  to  remove  this  great  racial  curse,  it 
becomes  necessary  to  educate  the  masses  and  secure  prohibition,”  wrote  the  same 
medical  colonel  Maus  in  1914.  “Teach  total  abstinence  in  every  school,  college,  and 
university  throughout  the  breadth  and  depth  of  the  land.”[7]A  minority  movement, 
however,  led  by  social  Darwinist  Archdall  Reid,  viewed  alcohol  selection  as  a  positive 
force,  eliminating  the  innately  intemperate  with  survival  of  the  innately  sober.  He  was 
largely  ignored  until  the  late  1920’s. 

Statistical  Debate 

In  1910  Elderton  and  Pearson  published  an  influential  report  on  the  relation 
between  drinking  and  pregnancy.  After  studying  school  children  in  Edinburgh  and 
Manchester  they  concluded  that  “no  marked  relation  has  been  found  between  the 
intelligence,  physique  or  disease  of  the  offspring  and  parental  alcoholism  in  any  of  the 
categories  investigated.  On  the  whole  the  balance  turns  as  often  in  favor  of  the  alcoholics 
as  of  the  nonalcoholic  parentage.”  [25]  They  introduced  the  notion  that  alcoholism  might 
be  due  to  a  defective  germ  plasm,  not  the  cause  of  it.  They  suggested  that  environment 
might  play  a  significant  role  in  the  problems  noted  among  alcoholic  offspring,  a  view  that 
would  dominate  the  alcohol  issue  by  the  mid-century.  Since  alcoholic  parents  often  fail 
to  create  a  nurturing  home  environment  for  child  development,  this  could  explain  much 
of  the  mental  difficulties  such  children  experience. 

Heated  controversy  ensued.  The  report  was  vociferously  attacked  for  years.  To  a 
community  which  viewed  alcohol  as  “the  most  subtle,  the  most  far  reaching,  and  judged 
by  its  ultimate  effects,  incomparably  the  most  virulent  of  all  poisons,”  any  evidence  to  the 
contrary  was  intolerable.  Two  eminent  physicians  at  the  time,  Drs.  Sturge  and  Horsley, 
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criticized  Elderton  and  Pearson’s  “startling”  conclusions  and  cited  numerous  flaws  in  the 
study:  the  authors  used  ‘moderate’  drinkers  as  controls  when  they  should  have  used 
abstainers,  they  chose  a  non-representative  population,  utilized  “  vague,  misleading” 
terminology,  conducted  inappropriate  analysis,  and  “concealed  the  truth”  with  a  mass  of 
erroneous  calculations. [26]  However,  Pearson  was  a  well-respected  statistician  and 
member  of  the  eugenics  movement  and  not  easily  discredited.  The  suggestion  that  alcohol 
might  not  be  as  problematic  as  most  studies  suggested  was  an  unwelcome  idea  to  pro¬ 
temperance  scientists.  They  were  eager  to  erase  the  impact  of  this  troubling  data  and 
restore  the  status  quo  of  alcohol  as  a  “poison  pure  and  simple.” 

Drs.  Sturge  and  Horsley  further  concluded  that  Elderton  and  Pearson  “constitute  a 
national  danger  .  .  .  their  writings,  on  any  of  the  national  questions  to  which  they  have 
recently  directed  their  attention  ought  to  be  carefully  examined,  and  .  .  .  publicly 
withdrawn.”  [26]  Other  scientists  accused  Elderton  and  Pearson  of  being  alcoholics, 
devoted  to  the  defense  of  their  drug  indulgence  with  no  qualms  about  breaching  scientific 
good  faith  and  gravely  misleading  the  public.  In  conclusion  they  felt  that  “the  memoir 
was  an  untrue  presentation  of  the  facts  and  very  grave  injury  had  been  done  by  Elderton 
and  Pearson  to  the  science  of  eugenics,  of  statistics,  and  of  sociology.”  [17] 

At  the  heart  of  the  matter  was  the  issue  of  temperance.  C.W.  Saleeby,  an  eminent 
pro-temperance  physician,  after  critiquing  the  article,  admitted  that  Elderton  and 
Pearson’s  report  was  “gravely  injurious  to  the  great  cause  of  temperance.”  [27]  As  The 
London  Times  gleefully  commented,  “These  children  were  to  serve  as  an  awful 
warning — the  only  service  that,  with  such  a  parentage  they  could  render  their  country — 
and  did  they  immolate  themselves  on  the  alter  of  patriotism?  They  did  not;  they  proved 
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their  unfitness  to  be  citizens  by  being  quite  normal.”  [3]  Thus  the  vehement  attack  on 
Elderton  and  Pearson  more  closely  resembled  a  political  crusade  than  a  scientific  debate. 
Moral  opinions  were  clouding  scientific  objectivity.  Any  evidence  which  tempered 
alcohol’s  status  in  the  eyes  of  the  public  was  intolerable.  As  an  unsophisticated  entity 
which  “swallows  without  analysis  whatever  is  placed  before  it”  in  the  words  of  Sturge 
and  Horsley,  the  public  should  only  be  told  that  data  which  would  facilitate  healthy 
behavior.  “The  questions  of  parental  alcoholism,”  concluded  Sturge  and  Horsley, 
“remain  exactly  where  they  were  before  Elderton  and  Pearson  began  publishing  in  May 
1910.”  [26] 

The  ideas  promoted  in  Elderton  and  Pearson’s  paper  did  fade  away  from  public 
and  medical  attention,  but  never  vanished.  The  heated  debate  indirectly  brought  to  public 
attention  the  emotion  and  bias  involved  in  the  study  of  alcohol’s  effects  on  the  fetus. 

Only  by  the  early  1920’s,  when  the  temperance  movement  was  starting  to  wind  down  did 
articles  appear  acknowledging  the  political  component  of  medical  opinions  on  alcohol 
and  the  exaggerated  scientific  conclusions.  Dr.  Potts,  in  a  1920  editorial  in  the  NY 
Medical  Journal  pointed  out  that  if  alcohol  was  as  poisonous  as  many  claim,  “by  this 
time  the  world  should  be  peopled  almost  entirely  with  physical  and  mental 
weaklings. ”[28]  He  believed  that  the  prohibitionist  movement  was  shamelessly 
misleading  the  public  and  encroaching  upon  their  personal  liberties  “Hysteria  and 
hypocrisy  are  rampant  in  our  country  and  are  influencing  the  settling  not  only  of  the 
alcohol  question  but  of  other  sociological  questions  as  well  .  .  .  Such  a  state  of  mind 
causes  grave  danger  to  our  future  liberties.”  The  medical  profession  was  equally  liable. 
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“While  hypocrisy  is  probably  to  be  expected  in  present  day  politicians  it  should  not  be 
expected  in  the  medical  profession,  which  wishes  to  be  considered  scientific.”  [28] 

Pott’s  editorial  would  doubtless  have  received  more  attention — assuming  it  would 
have  been  published—  a  few  years  earlier.  Yet  with  the  arrival  of  Prohibition  three 
months  earlier,  public  and  scientific  interest  had  drifted  away  from  the  debate  over 
alcohol’s  effects  on  offspring.  As  the  harsh  reality  of  legal  abstinence  set  in,  public 
sentiment  slowly  turned  against  the  prohibitionists  and  “scientific  temperance.”  They 
were  perceived  as  fanatics  who  had  foisted  “half  knowledge  and  pernicious  reasoning” 
onto  innocent  ears.  Alcohol  researchers  were  also  to  blame.  They  had  used  the  prestige 
of  medical  research  to  sanction  Prohibition,  bringing  upon  Americans  a  “train  of  miseries 
and  annoyances  quite  surpassing  any  with  which  we  were  actually  threatened  by  the  war 
itself.”  [20]  Prohibition  was  repealed  in  1933  and  ushered  in  a  very  different  view  of 
alcoholism. 

The  Counter  Revolution 

Almost  no  work  on  alcohol  and  pregnancy  was  undertaken  in  the  1920’s.  The 
studies  that  surfaced  in  the  1930-40’s  challenged  earlier  anti-alcohol  research  that  was 
used  to  alarm  people  about  the  effects  of  alcohol.  Post-repeal  scientists  claimed  that  early 
epidemiologists  had  an  “ax  to  grind.”  They  described  the  previous  generations’ 
experiments  as  “indefinite  conjectures,”  based  on  crude  studies.  “If  you  wish  to  search  far 
enough  through  pamphlets  and  books  and  even  some  more  or  less  scientific  papers”, 
claimed  a  pamphlet  put  out  by  the  U.S  Public  Health  Service  in  1962,  “you  can  find  an 
‘authority’  to  support  any  outlandish  statement  about  alcohol  that  you  might  care  to 
make.”  Animal  studies  were  again  conducted  but  this  time  they  failed  to  prove  that 
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alcohol  damaged  the  fetus.  A  5  year  study  was  completed  in  1928,  in  which  10 
generations  of  rats  were  treated  with  alcohol  and  no  effects  were  found  in  their  offspring. 
The  author  even  suggested  that  rats  from  alcoholized  parents  were  more  successful  than 
controls.  [29]  In  1932  Durham  and  Woods  found  an  equal  number  of  defects  in  the 
offspring  of  alcoholized  and  untreated  rodents.  [2]  In  perhaps  the  most  striking  testimony 
to  the  complete  reversal  of  scientific  opinion  in  the  post-repeal  era,  Stockard  himself 
conducted  new  studies  and  found  it  “highly  improbable  that  the  quality  of  human  stock 
has  been  injured  or  adversely  modified  by  the  long  use  of  alcohol.”  Contrary  to  his 
previous  conclusions,  he  now  claimed  that  the  content  of  alcohol  in  human  blood  was 
never  sufficiently  high  to  present  a  danger  to  the  developing  embryo.  [30]  Just  ten  years 
earlier  he  had  “proven”  that  continuous  inhalation  of  alcoholic  fumes  was  sufficient  to 
cause  sterility. 

Even  valid  concerns  raised  by  the  medical  temperance  literature  were  ignored.  In 
1942  the  Journal  of  the  American  Medical  Association  printed  the  question  of  a  reader 
who  asked  if  36  ounces  of  beer  taken  by  a  pregnant  woman  would  harm  the  fetus.  The 
reply  stated  that  even  large  doses  of  alcohol  had  not  been  proved  harmful  to  the  human 
fetus,  and  that  animal  studies  correlating  maternal  alcoholism  with  miscarriage  or 
congenital  defects  were  not  directly  applicable  to  humans.  [2]  A  similar  letter  appeared  in 
the  Practitioner  to  a  query  about  moderate  alcohol  consumption  during  pregnancy.  “The 
experience  of  pregnant  women  and  their  varying  habits  does  not  indicate  that  moderate 
alcohol  has  the  slightest  discernible  harmful  effect  on  the  foetus.”  [31]  The  author  even 
recommended  alcohol  after  meals  for  sluggish  digestion  during  pregnancy,  a  suggestion 
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made  by  Forbes  in  1848.  Research  from  the  anti-alcohol  era  was  being  thoroughly 
rejected. 

Yet  the  fact  still  remained  that  children  of  alcoholics  exhibited  increased  physical 
and  mental  disadvantages.  The  new  authoritative  answer  to  this  persistent  problem  was 
published  in  1942  by  Paul  Haggard  and  E.M.  Jellinek  of  Yale  University,  the  leading 
experts  on  alcohol  in  America  at  this  time  in  their  book  Alcohol  Explored.  “Children  of 
the  inebriate  may  suffer  great  handicaps,  but  these  are  inherent  not  in  the  germ  but  in  the 
unfavorable  environment  which  the  inebriety  of  the  parent  creates. ’'[32]  Poor  nutrition 
and  an  unstable  home  environment  were  the  culprits,  not  alcohol.  The  idea  of  germ 
poisoning  could  be  safely  dismissed.  “Germ  cells  do  not  have  nerves,  they  do  not  become 
intoxicated,  and  they  are  injured  by  alcohol  only  when  it  is  present  in  concentrations  far 
higher  than  those  causing  death  from  failure  of  respiration.”  The  fact  that  alcoholic 
mothers  had  more  miscarriages  was  to  be  expected,  since  the  number  of  miscarriages 
increases  in  proportion  to  the  number  of  conceptions,  and  alcoholic  women  were 
carelessly  impregnated  more  often.  Increased  infant  mortality  was  due  to  the 
“irresponsible  and  irregular  habits”  of  the  parents,  while  the  higher  incidence  of  epilepsy 
and  mental  retardation  among  the  children  of  alcoholics  occurred  because  “while  alcohol 
does  not  make  bad  stock,  many  alcoholics  come  from  bad  stock.  The  offspring  inherit 
the  defects  of  the  parents.”  As  for  the  argument  that  procreation  during  intoxication  was 
damaging.  Haggard  and  Jellinek  claimed  that  such  studies  belonged  “in  the  realm  of 
rumormongering.”  In  short,  alcohol  posed  no  teratogenic  threat  whatsoever.  “No 
acceptable  evidence  has  ever  been  offered  to  show  that  acute  alcoholic  intoxication  has 
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any  effect  whatsoever  on  the  human  germ,  or  has  any  influence  in  altering  heredity,  or  is 
the  cause  of  any  abnormality  in  the  child.”  [33] 

Haggard  and  Jellinek  did  not  clarify  why  available  evidence  was,  in  their  view, 
unacceptable.  For  all  the  intellectual  plausibility  of  their  ideas,  they  did  not  offer 
substantial  evidence.  They  did  not  even  mention  Elderton  and  Pearson’s  research  which 
first  brought  attention  to  the  environment  as  a  factor.  Their  oversimplification  of  the 
various  questions  and  subtle  issues  of  sociological  vs.  physiological  damage  was  as 
exaggerated  and  superficial  as  the  intellectual  scare  tactics  of  the  medical  prohibitionists. 
The  few  remaining  prohibitionists  were  quick  to  criticize  the  new  theories.  They 
slandered  Jellinek  and  the  Center  for  Alcoholic  Studies  at  Yale  which  he  directed  for  “the 
alcohol  hokum,  which  for  a  decade  has  poured  out  of  Yale  over  our  uninstructed  and 
unsuspecting  America.”  Yet  their  voices  went  virtually  unheard.  Haggard  and  Jellinek’s 
view  of  the  home  environment  as  virtually  the  only  relevant  influence  upon  childhood 
development  was  becoming  the  fashionable,  if  grossly  reductionist,  explanation  for  all 
manner  of  problems.  Science  had  shifted  the  problem  from  the  bottle  onto  the  individual. 
Alcohol  was  no  longer  a  poison;  attributing  physiological  dangers  to  alcohol  was  but  a 
poor  excuse  to  absolve  oneself  and  the  community  from  responsibility. 

Focus  on  the  environment 

The  environmental  explanation  seemed  much  more  optimistic  than  the  genetic 
explanation.  Children  of  inebriates  may  suffer  handicaps,  wrote  Jellinek,  but  “when  it  is 
realized  that  the  effect  is  not  due  to  the  fundamental  weakness  of  the  child  but  instead  to 
home  and  social  conditions,  its  remedy  is  no  longer  impossible. ”[32]  As  a  communal 
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responsibility,  the  emphasis  turned  to  rehabilitating  the  alcoholic  and  his  family  within 
the  confines  of  society.  This  new  sociomedical  approach  was  understandably  popular 
with  the  public.  Its  optimistic  tone  paralleled  the  post-repeal  attitude  towards  alcohol  and 
removed  the  moral  and  medical  guilt  previously  attached  to  alcohol.  The  “habitual  use  of 
alcohol  in  moderate  amounts  by  the  normal  human  adult,”  wrote  Professor  Harold 
Hyman  of  the  Columbia  University  College  of  Physicians  and  Surgeons,  was  “without 
any  permanent  organic  effect  deleterious  in  character.”  [30] 

Conscious  that  the  neutral  grounds  of  earlier  scientific  study  had  been  invaded  by 
political  motives,  researchers  in  the  thirties  and  forties  were  careful  to  stress  that  their 
opinions  were  impartial.  In  1932,  a  distinguished  group  of  scientists  from  Harvard,  Yale, 
Columbia  and  Rockefeller  gathered  together  to  present  to  the  public  a  compendium  of 
“all  the  certain  facts  which  are  well-known  and  universally  taught  in  the  schools  of 
medicine  today.”  As  if  to  absolve  themselves  from  susceptibility  to  societal  bias,  they 
stressed  their  commitment  to  mention  in  the  text  all  facts  supported  by  proof,  “regardless 
of  their  bearing  upon  controversies  as  to  the  wisdom,  effectiveness  or  desirability  of 
continuance  of  the  Eighteenth  Amendment.”  They  professed  to  scrupulously  avoid  “wet” 
or  “dry”  implications,  believing  that  “all  persons,  even  those  often  influenced  by  social 
customs,  religious  observances,  emotional,  traditional  and  political  arguments,  and 
possibly  prejudiced,  will  in  rational  periods  of  the  fight  pay  attention  to  evidence.”  [30] 
Their  desire  to  present  the  public  with  the  truth  as  they  knew  it  was  understandable.  A 
restoration  of  faith  in  medical  opinions  on  alcohol  was  long  overdue  in  the  public  mind. 
Yet  in  a  striking  testimony  to  the  influence  of  intellectual  climate  upon  decisive  medical 
opinion,  the  authors  made  sweeping  statements  about  past  research.  “There  can  be  no 
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specific  action  for  alcohol  on  the  embryo,”  wrote  Stockard.  If  previous  data  suggested 
otherwise,  “it  is  equally  true  that  one  and  the  same  substance  such  as  table  salt  may  be 
used  to  induce  practically  every  known  embryonic  abnormality.”  [30]  Animal  studies 
done  at  the  turn  of  the  century  were  repeated  and  reinterpreted  “in  the  light  of  modem 
knowledge”  to  prove  the  opposite.  Generations  of  alcoholism  in  man  were  shown  to 
produce  gametes  relatively  resistant  to  alcohol.  One  eminent  epidemiologist  went  so  far 
as  to  publish  as  article  claiming  that  evolution,  rather  than  alcohol  was  responsible  for 
cirrhosis. 

Once  again,  a  few  individuals  protested  against  the  extremism  inherent  in  the 
debate  over  alcohol.  In  an  editorial  entitled  “The  ‘Wets’  and  ‘Drys’  Join  Against 
Science,”  the  author  lamented  the  fact  that  both  camps  “underestimate  the  good  sense  of 
the  public  and  feel  so  insecure  that  they  fear  the  public  will  not  be  impressed  unless  facts 
and  figures  are  of  astronomical  proportions.”  [34]  Fifty-one  years  later,  the  Institute  of 
Medicine  of  the  National  Academy  of  Sciences  would  still  underestimate  the  good  sense 
of  the  public  and  denounce  any  public  health  messages  which  did  not  advocate  abstinence 
during  pregnancy  as  the  only  safe  course.  The  unfortunate  consequence  in  both  cases  is 
that  the  neutral  grounds  of  humanitarian  aid  and  scientific  study  are  being  invaded  by 
political  and  ethical  agendas. 

Despite  trying  to  dissociate  themselves,  the  scientists  studying  alcohol  and  the 
fetus  in  the  decades  after  repeal  were  as  influenced  by  their  social  and  cultural 
environment  as  their  predecessors.  If  the  physiological  effects  of  alcohol  were  over¬ 
emphasized  by  medical  prohibitionists,  post-repeal  scientists  focused  too  exclusively  on 
environment.  In  a  1944  lecture  given  at  the  Yale  Summer  School  of  Alcoholic  Studies, 


28 


Ann  Roe  described  an  experiment  in  which  children  of  alcoholics  who  were  raised  in 
foster  homes  adjusted  adequately  to  adult  life  with  no  drinking  problems.  “It  must  be 
concluded,”  she  wrote,  “that  the  reported  high  incidence  of  inebriety  and  psychosis  in  the 
offspring  of  alcoholics  is  not  explicable  on  the  basis  of  any  hereditary  factor.”!  35]  She 
referenced  another  study  which  proved  that  epilepsy  and  feeblemindedness  were  as 
common  in  the  general  population  as  in  children  of  alcoholics.  In  1953  Carver  reported 
that  female  mice  chose  alcohol  less  frequently  in  the  last  1  to  3  days  of  gestation  and 
during  lactation.  [36]  In  1955  Marc  Keller  from  the  Yale  Center  for  Alcohol  Studies 
wrote  that  “the  old  notions  about  children  of  drunken  parents  being  bom  defective  can  be 
cast  aside,  together  with  the  idea  that  alcohol  can  directly  irritate  and  injure  the  sex 
glands. ”[2]  The  proponents  of  this  view  became  even  more  vociferous.  In  1965  the 
widely  read  author  Ashley  Montague,  in  his  book  Life  Before  Birth,  asserted:  “It  can  now 
be  stated  categorically  after  hundreds  of  studies  covering  many  years,  that  no  matter  how 
great  the  amounts  of  alcohol  taken  by  the  mother  -  or  by  the  father  for  that  matter  — 
neither  the  germ  cells  nor  the  development  of  the  child  will  be  affected.”  [37] 

Rediscovery  of  alcohol’s  effects  on  the  fetus 

Despite  Montague’s  widely  accepted  views,  three  related  factors  in  the  1960’s 
heralded  a  shift  in  medical  views  on  alcohol.  First,  the  generation  of  Americans  most 
closely  associated  with  the  debate  over  Prohibition  and  its  aftermath  had  passed  away. 
Concern  about  alcohol  could  be  expressed  by  researchers  or  public  health  departments 
without  an  outcry  against  temperance  ambitions.  Second,  per  capita  alcohol  consumption 
in  the  United  States  was  on  the  rise.  While  this  was  explained  to  some  extent  by  the 
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increased  entry  of  women  and  young  people  into  the  drinking  population,  for  the  most 
part  it  was  due  to  increased  consumption  by  traditional  drinkers.  [38]  A  substantial 
increase  in  consumption  is  related  to  an  increase  in  alcohol-related  problems;  at  a  certain 
point,  such  problems  can  no  longer  be  overlooked.  The  third  important  factor 
contributing  to  the  renewed  concern  over  alcohol  abuse  was  the  awareness  of  a  national 
drug  problem  in  the  mid  1960’s.  The  use  of  marijuana,  LSD,  and  heroin  by  young  adults 
alarmed  many  parents,  and  once  the  drug  problem  was  on  the  table,  the  problem  of 
drinking  was  not  far  behind. 

In  1961  studies  started  to  emerge  which  rediscovered  the  prenatal  effects  of 
alcohol.  Dr.  A.  Sandberg,  writing  about  drugs  contraindicated  in  pregnancy  in  1961, 
stated:  “infants  bom  to  mothers  addicted  to  alcohol  may  show  milder  symptoms  (than 
those  produced  by  narcotics)  suggesting  a  similar  withdrawal  syndrome.”121  In  1962  the 
Canadian  Medical  Journal  published  a  case  report  of  a  Yukon  Indian  infant  bom  with 
apparently  an  alcohol  withdrawal  syndrome.  The  baby  had  alcohol  on  his  breath,  a  tremor 
in  the  hands  and  feet,  and  was  restless  and  irritable,  much  like  the  “acquired”  alcoholic 
babies  Robonovitch  described  in  1903.  [39]  In  1968,  Lemoine  et  al ,  working  in  France, 
studied  127  offspring  of  alcoholic  parents.  He  described  their  morphological 
characteristics,  including  low  birth  rate,  small  height,  slow  growth  and  development,  and 
cardiovascular  as  well  as  craniofacial  abnormalities.  Lemoine  et  al  also  found  that  the 
children  had  low  intelligence,  retarded  psychomotor  development,  and  impaired  school 
and  vocational  adaptation  which  persisted  in  some  cases  through  age  16.  In  1969, 

Christy  Ulleland,  a  pediatric  resident  in  Seattle  noted  a  group  of  infants  with  similar 
dysmorphic  features  and  failure  to  thrive  despite  expert  attention.  She  examined  each 
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baby’s  chart  and  noted  that  all  six  had  mothers  who  had  been  diagnosed  as  alcoholics. 

She  identified  another  ten  similarly  affected  children  over  the  next  few  months  and 
presented  her  findings  at  a  conference  arranged  by  the  American  National  Council  on 
Alcoholism.  Her  work  came  to  the  attention  of  two  dysmorphologists  at  the  University  of 
Washington,  David  Smith  and  Kenneth  Jones. 

In  1973  Jones  and  Smith  described  in  the  Lancet  “a  pattern  of  altered 
morphogenesis  and  function  in  eight  unrelated  children  who  have  in  common  mothers 
who  were  chronic  alcoholics  during  pregnancy.”  [40]  The  children  all  showed  similar 
features  of  cardiovascular,  limb  and  craniofacial  defects  associated  with  poor  growth  and 
developmental  delay.  Interestingly  enough,  Jones  and  Smith  claimed  to  have  published 
the  “first  reported  association  between  maternal  drinking  and  aberrant  morphogenesis  in 
the  offspring.”  In  effect,  they  had  completed  a  historical  cycle.  Three  months  later  they 
published  three  more  case  reports  in  the  Lancet ,  and  named  the  disorder  the  “fetal  alcohol 
syndrome.”  (FAS)  Critics  have  since  pointed  out  that  at  the  time  it  was  a  bold  and  risky 
decision  to  identify  alcohol  as  the  key  factor  when  naming  this  syndrome,  given  the 
insufficient  evidence.  Only  eleven  symptomatic  children  had  been  identified  and  all  the 
mothers  in  the  original  study  were  on  welfare,  in  itself  a  complex  risk  factor. 

Nonetheless,  the  conclusions  were  well  received.  Naming  the  disorder  served  as  a  catalyst 
for  enormous  acceptance,  interest  and  research. 

Exaggerated  conclusions 

From  the  start,  scientists  studying  the  syndrome  came  to  conclusions  unsupported 
by  their  findings.  In  1974  Jones  et  al  reviewed  the  records  of  23  chronically  alcoholic 


31 


women  out  of  completed  prospective  study  of  55,000  pregnancies  from  the  Perinatal 
Collaborative  Project  of  the  National  Institute  of  Neurological  Diseases  and  Stroke.  [41] 
These  23  women  were  considered  chronic  alcoholics  only  on  the  basis  of  their  medical 
charts;  alcohol  was  not  one  of  the  topics  included  in  the  data  collection  for  the  Perinatal 
Collaborative  Project.  Each  of  the  23  women  were  matched  with  two  non-drinking 
controls  on  the  basis  of  social  class,  age,  marriage  status  and  parity.  The  results  showed 
adverse  outcomes— including  perinatal  mortality,  mental  deficiency  and  fetal  alcohol 
syndrome  characteristics—  in  43%  of  the  alcohol  abusing  group,  compared  to  2%  in 
controls.  Although  the  study  was  based  on  only  23  patients  whose  alcohol  consumption 
was  not  directly  assessed,  the  authors  stated  that  the  “frequency  of  adverse  outcomes  of 
pregnancy  for  chronically  alcoholic  women  is  [of  such  a  ]  magnitude  we  recommend  that 
serious  consideration  be  given  to  early  termination  of  pregnancy  in  severe  chronically 
alcoholic  women. ”[41]  Two  years  later  Hanson  et  al ,  in  a  case  report  describing  their 
experience  with  41  diagnosed  FAS  patients  estimated  the  risk  of  adverse  outcomes  in  the 
offspring  of  chronic  alcoholic  mothers  to  be  30  to  50%,  and  also  advised  termination  of 
such  pregnancies.  [42] 

The  validity  of  such  advice  was  immediately  challenged.  Not  only  was  an 
incident  rate  as  high  as  50%  questionable,  but  the  23  women  identified  in  the  first  study 
most  likely  represented  “extremes  in  terms  of  the  physical,  psychological  and 
sociological  ravages  of  this  disease,”  noted  one  physician  in  a  letter  to  The  Lancet.  [43] 
Early  and  intensive  intervention  with  alcoholic  women  and  their  offspring  was  suggested 
as  a  more  appropriate  intervention  than  termination  of  pregnancy.  Initial  follow-up  data 
on  the  offspring  suggested  that  the  intellectual  development  of  the  children  was  heavily 
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influenced  by  their  environment,  not  just  their  mothers'  drinking  habits  during  pregnancy. 

The  pendulum  had  returned  full  circle.  Since  environment  had  been  the  source  of 
all  alcohol-related  problems  for  the  past  three  decades,  researchers  in  the  70's  and 
thereafter  began  to  over-emphasize  the  physiological  effects  of  alcohol  on  the  fetus  to  the 
exclusion  of  important  sociological  factors.  And  once  the  issue  of  alcohol  and  the  fetus 
was  back  on  the  table,  the  temptation  to  draw  exaggerated  conclusions  about  alcohol 
woolies  prove  irresistible  to  new  social  groups. 

The  Pregnancy  and  Health  Study 

One  of  the  best  examples  of  this  phenomenon  can  be  seen  in  the  work  of  Ann 
Streissguth,  a  widely  published  author  on  the  subject  of  alcohol  and  the  fetus.  Most  of  her 
studies  are  based  on  a  sample  population  collected  as  pail  of  the  Pregnancy  and  Health 
Study.  This  prospective  study  was  initially  intended  to  span  seven  years.  Between  1974 
and  1975  a  population  based  screening  sample  of  1,529  women  was  interviewed  during 
the  fifth  month  of  pregnancy  about  their  demographics,  pregnancy  history,  nutrition,  and 
use  of  alcohol,  caffeine,  tobacco,  and  illicit  and  prescribed  drugs.  On  the  basis  of 
maternal  characteristics,  approximately  250  infants  of  "heavier"  drinkers  (who  "typically 
drank  at  social  levels")  and  250  infants  of  infrequent  drinkers  and  abstainers  were 
selected  at  delivery  to  create  a  follow-up  cohort.  The  goal  of  this  study  was  the 
"evaluation  of  behavioral  characteristics  in  neonates  and  infants  which  might  reflect  early 
indications  of  central  nervous  system  dysfunction  and  which  might  be  related  to  intra¬ 
uterine  alcohol  exposure.”  [44]  The  focus  was  on  the  behavior  and  intelligence  of 
children  whose  parents  were  moderate  drinkers.  Although  the  initial  discovery  of  fetal 
alcohol  syndrome  was  based  on  chronic  alcoholic  mothers,  within  a  year  after  its  debut 
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attention  was  already  being  directed  towards  the  implications  of  social  drinking  on  fetal 
outcome.  It  would  soon  become  the  center  of  attention. 

The  children  in  the  study  were  followed  into  their  teenage  years  and  many  facets 
of  their  development  have  been  examined.  Despite  the  difficulties  of  controlling  for  many 
factors.  Dr.  Streissguth  has,  for  the  most  part  consistently  claimed  to  demonstrate  a 
significant  correlation  between  moderate  alcohol  consumption  during  pregnancy  and 
adverse  fetal  outcomes.  As  infants,  those  bom  to  mothers  who  drank  during  pregnancy 
suffered  from  altered  habituation,  sucking  pressures  and  sucking  habits.  [45]  By  four 
years  of  age  these  children  had  poor  attention  levels,  speed  and  accuracy  of  information 
processing  and  slower  reaction  times  than  their  'normal'  counterparts.  [46]  One  of  her 
earliest  studies  generated  a  "crude  dose-response  curve  "  for  such  adverse  effects.  In  this 
study,  out  of  163  infant-mother  pairs  examined,  1 1  infants  were  judged  clinically  to  show 
signs  of  altered  morphogenesis.  Nine  of  these  eleven  came  from  the  'high-risk'  drinking 
group,  with  the  mothers  reporting  an  average  of  one  ounce  or  more  of  absolute  alcohol 
per  day  in  the  first  month  of  pregnancy.  The  remaining  two  infants,  diagnosed  with  FAS, 
had  been  bom  to  even  heavier  drinkers.  From  these  1 1  infants,  Streissguth  and  her  co¬ 
workers  predicted  that  alcohol  consumption  in  the  range  of  1  to  2  ounces  of  per  day  posed 
a  10%  risk  of  altered  growth  and  morphogenesis.  She  also  found  “the  strongest 
relationship  between  maternal  alcohol  consumption  and  fetal  outcome  seems  to  exist  for 
drinking  behavior  in  the  month  preceding  recognition  of  pregnancy.”  While  admitting 
that  little  is  known  about  the  predictive  value  of  abnormalities  ‘suggestive’  of  FAS,  the 
authors  advised  women  to  reduce  their  alcohol  intake  prior  to  starting  a  pregnancy.  [47] 
In  1990,  a  paper  by  Dr.  Streissguth  linked  learning  problems  in  7-year  old  school 
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children  to  social  drinking  during  pregnancy.  She  found  that  more  than  two  drinks  per 
day  during  midpregnancy  or  at  least  one  binge  episode  (defined  as  five  or  more  drinks  per 
occasion)  was  linked  to  a  7  point  decrement  in  school  children’s'  IQ  level.  [48]  Pointing 
out  that  these  alcohol  levels  should  "not  be  interpreted  as  biological  thresholds,  as  the 
data  do  not  reveal  a  safer  lower  level  of  exposure,"  she  postulated  that  above  1  ounce  of 
absolute  alcohol  per  day  on  the  average,  results  in  half  of  a  standard  deviation  (almost  7 
points)  decrease  in  IQ  score.  This  population-based  study  used  the  database  gathered  for 
the  Pregnancy  and  Health  Study. 

The  same  year,  combining  two  separate  studies,  Streissguth  reached  the 
conclusion  that  the  "neurobehavioral  effects  of  alcohol  show  a  dose-response 
relationship— high  levels  of  exposure  are  associated  with  a  large  magnitude  of  effects, 
while  moderate  levels  of  exposure  are  associated  with  more  subtle  effects."  [49] 

However,  the  first  study  group  population  consisted  of  92  patients,  58  with  FAS,  34  with 
fetal  alcohol  effects.  77%  of  the  patients  were  Native  Americans,  of  whom  55%  lived  on 
reservations.  The  racial  homogeneity  of  this  population  challenges  the  external  validity 
of  its  results  to  the  extent  that  no  conclusion  about  the  general  population  can  be  drawn 
from  this  study  group. 

In  1994  another  study  was  published  which  examined  the  children  at  age  14  for 
"word  attack”  skills  and  arithmetic  abilities.  Word  attack  involves  the  reading  of 
pseudowords  in  non-timed  performance  which  according  to  the  study  might  be  one  of  the 
best  ways  to  measure  reading  skills.  From  this  data  Streissguth  claimed  that  prenatal 
alcohol  effects  on  child  performance  were  not  "washing  out"  as  the  children  reached 
adolescence.  In  fact,  "the  higher  the  exposure,  the  larger  the  performance  deficits  in  the 
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range  of  1/3  standard  deviation  for  each  outcome  at  an  exposure  level  of  1 .5 
drinks/occasion  on  the  average."  [50]  Children  of  abstainers  had  the  best  scores.  Based  on 
adolescent  performance  on  these  two  tests  and  prenatal  alcohol  exposure,  Streissguth  and 
co-authors  constructed  a  dose-response  curve  based  on  linear  regression  model,  from 
which  they  concluded  that  “the  higher  the  exposure,  the  greater  the  effect,  with  no 
apparent  threshold  beyond  the  no  alcohol  level.”  Drinking  “even  1  or  2  drinks  at  a  time 
and  never  more,”  according  to  the  study,  was  associated  with  poorer  performance  at  age 
14.  [50] 

The  decision  to  use  a  linear  regression  model  implies  an  a  priori  belief  that  the 
response  to  alcohol  is  linear  over  the  range  of  doses  measured,  and  perhaps  even  beyond 
(i.e.  extrapolation).  As  such  it  cannot  be  used  to  prove  that  such  an  assumption  is  true, 
because  the  model  itself  is  relying  on  this  assumption.  Such  a  model  can  be  applied  to  the 
data  and  assessed  against  other  assumptions.  If  it  fits  much  better  than  other  choices, 
than  it  might  actually  be  true.  But  in  this  paper  (and  others  that  followed  and  relied  on 
this  assumption)  no  other  choices  were  made,  and  it  is  impossible  to  say  whether  there  is 
an  effect  at  low  doses  separate  from  what  is  predicted  from  the  model.  Dr.  Streissguth 
should  have  compared  outcomes  between  the  subgroup  with  no  alcohol  consumption  and 
the  subjects  with  low  (1-2  drinks  a  day).  If  she  cannot  show  a  difference  between  these 
two  groups  (which  she  does  not)  than  she  has  not  proven  anything  about  low  levels  of 
consumption  even  thought  her  “model”  seems  to  suggest  a  continuous  effect  over  doses. 
Statistically,  her  conclusions  are  not  accurate. 

General  Problems 

Beyond  the  statistical  difficulties,  Streissguth's  decision  to  use  alcohol 
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consumption  as  an  independent  variable  in  the  assessment  of  neurobehavioral  and 
neurocognitive  outcomes  of  infants  is  fraught  with  difficulties.  Alcohol  consumption, 
particularly  in  high  amounts,  is  a  well-known  marker  for  a  host  of  psychological  and 
behavioral  problems.  Not  only  is  it  a  marker  for  genetic  causes  of  problems  in  offspring, 
but  environmental  causes  as  well.  Alcohol  could  easily  be  a  “passenger  variable,” 
standing  in  for  some  other  teratogen.  Furthermore,  children  of  alcoholics  are  exposed  to 
an  environment  that  is  vastly  different  from  a  household  without  alcoholic  parents.  If 
Jellinek  and  his  contemporaries  attached  too  much  significance  to  this  factor,  Streissguth 
sweeps  it  under  the  carpet.  Maternal  postnatal  drinking  was  not  even  measured  in  her 
study.  Her  explanation  that  such  “high  risk  mothers  who  might  be  suspected  of  providing 
the  most  adverse  postnatal  environment  were  systematically  excluded  by  the  design 
feature  requiring  prenatal  care  by  the  5lh  month,”  does  not  adequately  account  for  this 
subset  of  the  population.  [50]  Studies  have  shown  that  most  women  report  “occasional  “ 
consumption  to  the  physician  no  matter  what  their  drinking  behavior  is.  [5I]  Heavy 
drinkers  under-estimate  and  infrequent  drinkers  overestimate  their  alcohol  consumption. 
Furthermore,  physician  interrogation  by  some  reports  is  notoriously  poor  at  detecting 
heavy  drinkers  during  pregnancy.  Thus  the  “heavy”  drinker  in  the  study,  who  came  to  her 
5lh  month  prenatal  visit  was  most  likely  not  only  consuming  more  than  she  admitted,  but 
possibly  not  even  recognized  by  her  caregiver  to  be  a  heavy  drinker. 

Other  important  variables  are  glossed  over  in  the  many  studies  stemming  from  the 
Pregnancy  and  Health  Database.  The  prevalence  of  mood  disorders  is  crucial  variable  not 
even  measured.  Maternal  depression  has  significant  effect  on  children  ranging  from  infant 
development  to  conduct  problems.  Hyperactivity,  abnormal  personal,  social  and 
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language  ratings,  as  well  as  poor  adjustment  in  school,  are  all  correlated  to  maternal 
depression.  [52]  The  very  findings  which  Streissguth  related  almost  entirely  to  alcohol 
consumption  might  just  as  easily  been  found  had  the  prevalence  of  maternal  depression 
been  assessed. 

Smoking  is  another  potential  confounder.  The  interaction  between  smoking, 
alcohol,  and  adverse  effects  on  offspring  is  still  sufficiently  murky  to  scientists  to  make  it 
difficult  to  adequately  control  for.  Smoking  itself  has  maintained  a  relatively  constant 
relationship  to  birthweight  over  the  past  twenty  years.  For  reasons  that  are  not  entirely 
understood,  cigarette  smoking  retards  intrauterine  growth,  is  related  to  spontaneous 
abortion,  and  is  possibly  connected  to  congenital  malformations.  In  addition,  studies 
suggest  an  interaction  between  alcohol  and  nicotine  which  may  play  an  important  role  in 
affecting  offspring.  It  has  been  suggested  that  the  effects  of  alcohol  drinking  on 
birthweight  may  be  greater  in  smokers  than  in  nonsmokers.  [53]Such  synergistic  effects 
would  require  further  examination  of  the  data. 

Maternal  education  is  yet  another  variable  shown  to  have  a  significant  effect  on 
infant  birthweight,  and  subsequent  development.  State  of  delivery,  marital  status,  and 
race  are  also  important  factors.  Thus  the  description  of  participants  in  the  Seattle 
Pregnancy  and  Health  Study  as  “primarily  white,  married,  middle  class  and  in  their 
twenties,”  is  too  broad.  According  to  Chalmer’s  principles  for  assessing  the  quality  of 
epidemiological  studies,  “if  conclusions  ...  are  to  be  interpreted  properly  and  to  be 
applicable  to  the  practice  of  medicine,  the  subjects  must  be  described  in  a  such  a  way  that 
the  reader  obtains  a  clear  picture  of  the  patients  studied.”  [54] 

Overdrawn  conclusions 
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The  tendency  to  shortchange  environmental  factors  and  exaggerate  the  risks  of 
moderate  alcohol  consumption  appears  throughout  the  literature  on  alcohol  and  the  fetus. 
In  1978  Kaminski  et  al  conducted  a  prospective  study  involving  over  9000  French 
women.  A  significant  increase  in  stillbirth  rates  was  noted  among  women  who  drank  40 
cl  or  more  of  wine  daily  compared  to  women  who  drank  less.  Flowever,  these  women 
who  drank  more  were  also  older,  unmarried,  had  high  parity  levels,  low  socioeconomic 
status,  higher  average  weights,  were  smokers,  had  a  history  of  bleeding  in  early 
pregnancy  and  of  bearing  low  weight  birth  infants.  [55] 

A  well  publicized  study  in  1980  by  Kline  et  al  suggested  that  even  moderate 
levels  of  alcohol  increased  a  woman’s  risk  of  spontaneous  abortion.  The  authors  of  the 
study  selected  as  subjects  616  women  who  aborted  spontaneously  and  as  a  control  group 
632  women  who  delivered  after  at  least  28  weeks  gestation.  They  elicited  data  on 
drinking  before  and  during  pregnancy  and  controlled  for  the  most  common  confounding 
variables  such  as  diet,  smoking  and  other  drugs.  They  conclusions  were  clear:  “Our 
results  imply  that  alcohol  causes  spontaneous  abortion.  .  .  Drinking  as  little  as  twice  a 
week,  above  the  minimum  dosage  of  one  ounce  of  absolute  alcohol  is  probably  enough  to 
endanger  the  fetus.”  [56]  However,  they  did  not  control  for  social  class.  All  women 
taking  part  in  the  study  were  receiving  public  assistance,  which  puts  them  in  an  at-risk 
group  for  many  problems.  Even  worse,  the  authors  repeated  the  study  with  private 
patients  and  did  not  find  any  obvious  effect  of  moderate  drinking  on  low  birth  weight. 

One  year  later  Landesman-Dwyer  et  al  examined  long  term  behavioral  correlated 
of  moderate  social  drinking  and  cigarette  use  during  pregnancy  in  128  children  at  4  years 
of  age.  This  was  a  subset  of  a  group  of  801  middle  class  women  whose  alcohol 
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consumption  and  smoking  had  been  studied  during  pregnancy.  Average  alcohol 
consumption  of  the  moderate  social  drinkers  was  0.88  oz  absolute  alcohol  per  day  prior  to 
pregnancy  and  0.45  oz  per  day  during  the  fourth  month  of  pregnancy.  Women  who  drank 
more  than  2.5  oz  per  day  were  eliminated  from  the  study.  Significant  correlations  were 
reported  between  the  mother’s  drinking  during  pregnancy  and  the  child’s  attention  and 
social  compliance  at  four  years.  [57]  However,  maternal  use  of  alcohol  and  cigarettes 
during  the  four  years  after  birth  was  not  investigated;  neither  was  an  assessment  of 
maternal  personality  or  the  child’s  medical  history. 

Little's  studies 

A  striking  example  of  a  researcher  who  was  caught  up  in  the  crusade  to  implicate 
moderate  alcohol  only  to  recall  her  opinions  a  decade  later  is  Ruth  Little,  former  director 
of  the  Alcoholism  and  Drug  Abuse  Institute  at  the  University  of  Washington.  A  female 
Stockard,  if  you  will,  her  recent  work  dramatically  suggests  that  research  on  alcohol  and 
the  fetus  easily  takes  on  crusade-like  qualities  given  the  proper  environment. 

In  1977  Ruth  Little  gathered  information  on  the  alcohol  consumption  of  800 
women  both  before  and  during  pregnancy,  providing  one  of  the  first  prospective  studies 
of  this  population.  She  found  that  women  who  drank  an  average  of  one  ounce  of  absolute 
alcohol  per  day  before  pregnancy  gave  birth  to  babies  whose  average  weight  was  91 
grams  (3.2  ounces)  less  than  infants  bom  to  mothers  who  didn’t  drink.  Women  who 
drank  the  same  amount  late  in  their  pregnancies  gave  birth  to  babies  whose  weight  was 
5.6  ounces  below  the  average  weight  of  mothers  who  didn’t  drink[58].  Stating  that 
“reduction  in  birth  weight  with  moderate  maternal  alcohol  use  may  represent  minimal 
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damage  on  a  spectrum  of  growth  retardation,  "  she  became  a  vocal  opponent  of  alcohol 
consumption  during  pregnancy.  When  asked  as  director  of  the  alcoholism  and  drug  abuse 
program  to  define  a  safe  level  of  drinking.  Her  response  was:  “What  is  the  great  benefit  of 
drinking  at  all?  That’s  what  people  should  focus  on  rather  than  this  frantic  search  for  a 
safe  level.”[12]Yet  in  1996  she  published  an  article  which  found  mean  birth  weights  to  be 
similar  for  infants  bom  to  women  who  drank  weekly  before  pregnancy,  less  than  weekly, 
or  not  at  all. 

In  1980,  she  found  an  association  between  maternal  alcohol  abuse  prior  to 
conception  and  intrauterine  growth  retardation,  even  if  abstinence  was  maintained  during 
pregnancy.  [59]  The  study  was  criticized  for  its  poor  external  validity  and  for  the  use  of 
retrospective  data.  The  alcohol-consumption  histories  were  taken  after  the  pregnancies 
and  thus  are  of  questionable  reliability.  Besides  poor  memory  recall,  the  amounts  may  be 
distorted  based  on  pregnancy  outcomes.  Another  difficulty  with  the  study  involved  her 
limited  assessment  of  confounding  variables.  As  one  critic  indicated,  maternal  age 
accounted  for  10  times  as  much  of  the  variance  in  developmental  measures  in  the 
offspring  as  did  the  maternal  drinking  in  this  study.  Nonetheless,  the  article  was  a  classic 
example  of  the  growing  trend  to  postulate  adverse  effects  of  alcohol  at  all  points  along 
the  reproductive  timeline.  Almost  two  decade  later,  she  would  claim  that  "women  who 
habitually  abstain  from  alcohol  deliver  infants  weighing  somewhat  less  than  those  born  to 
light  drinkers. "[60] 

In  1986  she  reported  an  association  between  paternal  alcohol  consumption  in  the 
month  before  conception  and  decreased  infant  birth  weight.  Information  about  the  father's 
drinking  habits  pre-conception  was  obtained  from  the  mother  in  an  interview  10  months 


41 


later,  after  delivery.  She  suggested  that  "paternal  alcohol  use— should  be  considered  in  all 
future  research  on  the  teratogenic  potential  of  this  drug."  [61  ]  After  a  60  year  hiatus, 
warnings  about  male  alcohol  consumption  near  conception  had  resurfaced.  Yet  twelve 
years  later,  when  the  studies  were  repeated,  she  found  that  "no  association  between 
preconception  paternal  drinking  and  infant  birth  weight  after  taking  into  account  the 
effects  of  known  predictors  of  birth  weight."  [60]. 

No  harm  from  social  drinking 

The  crusade  against  alcohol  continued  to  gain  momentum  throughout  the  1 970's 
and  80's.  However,  unlike  the  previous  temperance  movement,  many  reports  were 
published  denying  any  adverse  effects  of  moderate  alcohol  consumption.  In  1980  two 
obstetricians  in  Colorado,  K.  Tennes  and  C.  Blackard,  examined  278  mother-  infant  pairs, 
eliciting  details  on  consumption  levels  and  patterns  of  drinking  during  pregnancy.  The 
study  had  the  advantage  of  having  taken  first  trimester  drinking  histories  before  the 
twentieth  week  of  gestation.  After  controlling  for  smoking  and  several  other  risk  factors, 
they  concluded  that  “moderate  amounts  of  maternal  alcohol  consumption  were  found  to 
have  no  effect  upon  birth  weight  and  not  to  be  related  to  an  increased  incidence  of  minor 
physical  anomalies.”  [12]  G.  Mau,  in  the  European  Journal  of  Pediatrics ,  declared  that 
“moderate  consumption  does  not  seem  to  have  any  markedly  adverse  influence  on  the 
later  development  of  children.”  [62]  Goodman  and  Gillman’s  “Pharmacological  Basis  of 
Therapeutics”  of  the  time  stated  that  “although  it  is  not  clear  if  there  is  any  safe  lower 
limit,  there  is  no  evidence  for  any  adverse  effects  associated  with  very  modest 
consumption  of  alcohol  (e.g.  a  single  daily  glass  of  wine:  15  ml  [0.5  oz.]  of  alcohol.)” 
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In  1982  Ralph  Hingson,  working  out  of  Boston  City  Hospital,  demonstrated  that 
while  levels  of  maternal  drinking  prior  to  pregnancy  were  significantly  related  to  shorter 
gestation,  neither  “level  of  drinking  prior  to  pregnancy  nor  during  pregnancy  was 
significantly  related  to  infant  growth  measures,  congenital  abnormality  of  features 
compatible  with  FAS. ”[64]  After  studying  1690  mother/child  pairs,  he  found  that  lower 
maternal  weight  change,  marijuana  use,  cigarette  smoking,  and  history  of  maternal  illness 
were  more  consistently  related  to  adverse  fetal  outcome.  When  confounding  variables 
were  controlled,  women  who  used  marijuana  during  pregnancy  delivered  smaller  infants 
as  well  as  delivering  infants  who  were  almost  five  times  as  likely  to  have  features 
consistent  with  fetal  alcohol  syndrome. 

Much  like  opium  in  the  previous  century,  individual  researchers  were  raising  the 
possibility  of  drug  abuse  besides  alcohol  causing  fetal  dysmorphogenesis  in  offspring,  yet 
interest  remained  focused  on  alcohol.  The  number  of  studies  looking  at  alcohol  and  the 
fetus  (>1000)  far  outnumber  those  looking  at  marijuana's  effects  on  the  fetus  (—300), 
despite  the  compelling  evidence  and  prevalence  of  marijuana  abuse. 

In  1983  Professor  Marbury  et  al  at  Brigham  and  Women’s  Hospital  published  an 
article  in  the  American  Journal  of  Public  Health  which  examined  alcohol  consumption 
and  fetal  outcome.  After  controlling  for  confounding  factors  such  as  demographics, 
smoking,  parity,  and  obstetric  history,  with  the  exception  of  placenta  abruptio,  alcohol 
intake  of  fewer  than  14  drinks  per  week  was  not  associated  with  an  increased  risk  of  any 
adverse  outcome.  Furthermore,  no  association  was  found  between  alcohol  and  congenital 
malformations.  Since  this  was  a  retrospective  study,  the  possibility  of  recall  bias  arises. 
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However,  the  bias  would  be  in  favor  of  underreporting,  since  there  is  some  social  stigma 
associated  with  alcohol.  Recall  bias  would  also  not  explain  why  associations  were  seen 
at  the  highest  levels  of  alcohol  consumption  but  not  at  lower  levels.  Marbury  attributed 
other  studies  which  linked  moderate  drinking  to  poor  outcome  to  incomplete  controlling 
of  confounding  variables.  [65] 

In  1985  an  extremely  large,  comprehensive,  prospective  study  was  undertaken  by 
M.  Plant  in  Scotland  to  ascertain  whether  or  not  birth  abnormalities  were  associated  with 
self-reported  rates  of  drinking  by  pregnant  women.  The  results  indicated  that  birth 
abnormalities  were  “slightly  associated  with  but  not  caused  by  maternal  alcohol 
consumption.”  Very  heavy  drinkers  were  significantly  more  likely  to  produce  babies 
with  abnormalities  than  were  either  light  drinkers  or  abstainers.  However,  after 
controlling  for  a  number  of  confounding  variables,  alcohol  consumption  did  not  emerge 
as  a  substantial  predictor  of  fetal  harm.  The  main  drug  predictors  were  tobaccos  and 
illegal  drugs.  “The  results  of  this  study  do  not  support  the  clear  claims  of  some  earlier 
workers,  for  example  Streissguth  et  a/,  that  moderate  alcohol  consumption  in  pregnancy 
is  a  cause  of  fetal  harm.”  [12] 

Select  Publicity 

While  these  articles  were  published  in  respectable  journals,  the  media  largely 
ignored  them.  Public  newspapers  chose  to  focus  instead  on  the  dangers  of  social  drinking 
during  pregnancy.  In  1989  The  New  York  Times  ran  an  article  entitled  “Lasting  Costs  for 
Child  are  Found  From  a  Few  Early  Drinks.”  [66]  Based  on  Streissguth’ s  studies,  the 
article  warned  readers  that  “By  their  early  school  years,  children  of  mothers  who 
averaged  one  to  two  drinks  a  day  in  the  first  months  of  pregnancy  had  slower  reaction 
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times  and  more  difficulty  paying  attention.”  These  negative  effects  prevailed  even  if  the 
mothers  stopped  drinking  once  they  found  out  they  were  pregnant  (typically  four  to  six 
weeks  into  the  pregnancy).  Pointing  out  that  one  “drink”  was  the  equivalent  of  a  cocktail, 
bottle  of  beer,  or  glass  of  wine,  the  article  reported  that  the  studies  indicated  that  alcohol 
has  a  more  severe  impact  than  tobacco,  aspirin,  caffeine  or  marijuana.  No  outside  experts 
were  included  in  the  article  to  critique  the  conclusions.  Dr.  C.  Coles,  a  psychologist  at 
the  Emory  University  medical  school  who  was  conducing  similar  research,  was  quoted  to 
say  that  “This  is  the  first  good  study  of  the  relationship  between  normal  drinking  levels  in 
pregnant  women  and  intellectual  effects  on  their  children.”  The  article  included 
Streissguth's  advice  that  "women  who  are  trying  to  become  pregnant  or  might  become  so 
do  not  drink  alcohol  at  all.”  [66] 

Even  the  medical  journals  favored  the  articles  implicating  moderate  alcohol 
consumption  during  pregnancy.  In  a  1974  editorial  entitled  "Even  Moderate  Drinking 
May  be  Hazardous  to  Developing  Fetus"  James  Hanson,  author  of  several  studies  on 
FAS  and  at  the  time  director  of  the  Medical  Genetics  division  at  University  of  Iowa,  told 
a  medical  journalist  for  the  Journal  of  the  American  Medical  Association  that  he 
believed  alcohol  was  a  teratogen.  Despite  the  fact  that  no  dysmorphic  babies  were  bom  to 
women  who  drank  less  than  30  ml  of  absolute  alcohol  every  day,  he  was  reluctant  to  set  a 
threshold  level  even  below  one  ounce,  since  “in  animal  studies,  no  one  has  been  able  to 
show  a  threshold.  If  s  simply  that  the  higher  one  goes,  the  worse  it  gets  with  regard  to 
severity  and  frequency  of  abnormalities.”  [67] 

As  public  knowledge  of  the  dysmorphic  symptoms  distinctive  to  FAS  increased, 
researchers  suggested  that  FAS  was  but  one  outcome  in  a  spectrum  of  possible  disorders 
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caused  by  alcohol  to  the  fetus.  “Fetal  alcohol  effects — a  range  of  physical  and  mental 
problems  in  the  newborn  child — may  result  from  a  pregnant  woman’s  social  drinking  in 
the  same  way  fetal  alcohol  syndrome  can  be  caused  by  heavy  drinking,”  cautioned  The 
Maryland  State  Medical  Journal  in  November  1980.  [8]  Majewski,  a  German  researcher, 
introduced  the  term  “alcohol  embryopathy”  in  1981  and  differentiated  between  mild, 
moderate  and  severe  cases.  In  light  of  the  fact  that  high  doses  of  alcohol  can  cause 
damage  throughout  gestation,  the  terms  “alcohol  related  birth  defects”  (ARJ3D)  and 
“Alcohol  related  neurodevelopmental  disorder”  (ARND)  received  greater  acceptance. 

In  1987  The  Journal  of  the  American  Medical  Association  ran  an  article  entitled 
“Birth  Defects  Linked  with  Specific  Level  of  Maternal  Alcohol  Use,  but  Abstinence  Still 
is  the  Best  Policy.”  Yet  the  focus  of  the  article  was  a  study  which  concluded  that  the 
level  of  prenatal  alcohol  associated  with  increased  risk  for  congenital  anatomic  anomalies 
needed  to  exceed  4  drinks  a  day.  The  author,  when  asked  for  his  opinion  had  stated  that: 
“Alcohol  ingestion  during  pregnancy  should  not  be  condoned  because  we  don’t  have  any 
evidence  that  alcohol  improves  pregnancy  outcome.”  [68] 

Tolerance  for  alcohol  was  reaching  a  nadir  not  seen  since  the  turn  of  the  century.. 
“Alcohol  is  the  dirtiest  drug  we  have;  it  permeates  and  damages  all  tissue.  No  other  drug 
can  cause  the  same  degree  of  harm  that  it  does.  Not  even  marijuana,  heroin,  or  LSD,  as 
dirty  and  dangerous  as  they  are,  are  as  pervasive  in  the  damage  they  then  bring  as 
alcohol,”  claimed  Ernest  Noble  as  director  of  the  National  Institute  on  Alcohol  Abuse 
and  Alcoholism  (NIAAA).  Once  again,  alcohol  was  becoming  a  poison,  dangerous  to  the 
extent  that  it  was  consumed.  This  familiar  hallmark  of  previous  temperance  movements 
was  once  again  accompanied  by  an  erosion  of  a  safe  threshold  level.  “The  many 
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methodological  problems  associated  involved  in  obtaining  accurate  assessment  of 
amounts  of  alcohol  consumed  over  the  9  months  of  pregnancy,  "  wrote  Streissuth  in 
1981,  "should  preclude  attempts  to  quantify  the  number  of  drinks  per  day  that  is  ‘safe.’ 
She  added  that  the  goal  of  public  education  in  this  area  should  be  to  “create  a  climate  of 
opinion  in  which  abstinence  during  pregnancy  is  socially  accepted  behavior.  Foregoing 
alcoholic  beverages  for  nine  months  many  not  seem  difficult  to  the  woman  who  wants  a 
healthy  child.”  [45]  Almost  a  century  earlier  a  medical  prohibitionist  had  asked  a  similar 
question  when  describing  the  “irrefutable  harm”  that  alcohol  could  cause  the  fetus.  '”Is 
your  glass  of  beer,  your  bottle  of  wine,  your  high  ball  or  cocktail  worth  such  a  price?”[13] 

This  time  however,  protests  were  made  against  the  attempt  to  eradicate  a 
threshold  level.  “In  the  period  since  FAS  was  linked  to  heavy  drinking,  numerous 
warnings  about  the  adverse  effects  of  drinking  have  been  made  in  professional  journals 
and  the  media.  These  warnings  can  produce  considerable  anxiety  for  the  woman  who  has 
engaged  in  social  drinking  prior  to  learning  that  she  is  pregnant.  Determination  of  the 
threshold  of  effect,  the  dose  at  which  risk  of  effect  can  be  identified,  is  of  considerable 
importance  to  these  women  and  those  who  counsel  them,  ”  wrote  one  researcher.  [69] 

This  opinion  was  not  shared  by  all  members  of  the  scientific  community. 

Public  Policy 

Despite  the  uncertainty  over  moderate  alcohol  consumption,  public  policy  makers 
entered  the  debate  on  the  side  of  abstinence.  In  1980  the  NIAAA  issued  a  warning  urging 
pregnant  women  to  be  conscientious  about  their  drinking.  Stating  that  the  risk  was  most 
clearly  established  with  ingestion  exceeding  three  ounces  of  alcohol  (about  six  drinks)  per 
day,  the  statement  urged  general  caution.  Health  care  providers  were  advised  to  warn 
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against  consumption  of  more  than  1-2  drinks  a  day  during  pregnancy.  The  Fourth  Special 
Report  on  Alcohol  and  Health,  presented  to  Congress  in  1981  stated  that  there  is 
sufficient  evidence  that  “abusive”  drinking  during  pregnancy  is  potentially  detrimental  to 
development  of  the  human  fetus  and  is  associated  with  decreased  birthweight, 
spontaneous  abortions,  and  adverse  neurological  and  behavioral  effects  on  newborns. 

The  authors  clearly  stated  that  the  effects  of  low  doses  required  further  research.  [70] 
Nonetheless,  in  a  statement  based  on  the  Fourth  Special  Report,  in  1982  the  U.S.  Surgeon 
General  advised  pregnant  women  not  to  drink  alcoholic  beverages  and  “to  be  aware  of  the 
alcoholic  content  of  foods  and  drugs." 

An  extraordinary  degree  of  controversy  ensued.  The  Surgeon  General’s 
statement  was  arguably  more  presumptive  than  was  justified  by  the  current  evidence  at 
the  time.  Granted,  the  proliferation  of  discoveries  about  alcohol  justified  some  form  of 
public  acknowledgment  that  drinking  during  pregnancy  posed  a  risk  to  the  fetus. 

However,  the  sweeping  approach  taken  by  the  Surgeon  General  was  remarkable.  “We 
disagree  that  there  is  adequate  evidence  that  small  quantities  of  alcohol,  especially  the 
amounts  contained  in  food  and  drugs,  represent  a  risk,”  wrote  Dr.  Henry  Rosett,  director 
of  the  Fetal  Alcohol  Education  Program  at  Boston  University  School  of  Medicine  and  his 
associate  Lyn  Weiner.  “Exaggeration  of  the  weak  epidemiological  evidence  of  possible 
effects  from  low  levels  of  drinking  interferes  with  acceptance  of  the  strong  evidence  of 
major  adverse  effects  from  consumption  of  high  doses,”  they  concluded.  [70]  Other  critics 
noted  that  no  study  had  adequately  separated  the  effects  of  drinking  before  conception, 
early  in  pregnancy  and  late  in  pregnancy.  Neither  could  the  frequency  of  exposure  nor 
the  type  of  beverage  clearly  specified.  “With  respect  to  the  effects  of  alcohol  drinking  on 
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intrauterine  growth  retardation,  the  exposure  variable  is  far  from  the  refinement  that 
would  be  expected  to  give  both  cogency  and  consistency  to  results  across  the  studies. 
Nevertheless,  one  may  regard  it  as  unlikely  that  regular  drinking  (fewer  than  two  drinks 
daily)  either  before  or  during  pregnancy  is  an  important  determinant  of  intrauterine 
growth  retardation.”  [  1 2] Yet  the  Surgeon  General's  statement  was  consistent  with  the 
American  tendency  to  go  to  extremes  when  it  comes  to  alcohol  and  the  fetus. 

Across  the  ocean,  UK  officials  were  publishing  policy  statements  which  were 
more  accurate  reflections  of  the  inherent  confusion  in  the  scientific  data.  In  April  1983 
The  Royal  College  of  Obstetricians  and  Gynaecologists  Scientific  Advisory  and 
Pathology  Committee  in  Britain  declared:  “there  is  insufficient  evidence  available  to 
support  the  abolition  of  alcohol  during  pregnancy,  but  that  excessive  drinking  is  related  to 
adverse  effects  on  fetal  growth  and  development.  .  .  therefore  women  should  be  aware  of 
the  possible  detrimental  effects  of  alcohol  during  pregnancy.”  [12]  The  English 
Department  of  Health  issued  a  press  statement  in  1983  stating  that  expert  opinion  was 
divided  as  to  the  extent  to  which  lighter  alcohol  intakes  are  harmful  to  the  fetus  and 
whether  there  is  a  threshold  below  which  it  is  safe  to  drink.  Quoting  a  study  which 
associated  an  intake  of  10  single  drinks  a  week  with  significantly  increased  risk  of 
bearing  a  baby  of  low  birthweight,  public  health  officials  advised  against  drinking  at  or 
above  these  levels,  but  stated  that:  “Whether  drinking  at  these  levels  has  other  effects  on 
the  foetus  has  not  been  established.  .  .  there  does  seem  sense  in  keeping  alcohol 
consumption  as  low  as  possible  during  pregnancy.”  [12] 

OSAP  and  the  IOM 
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As  the  British  government  once  explained,  "the  problem  of  giving  accurate  advice 
and  information  about  sensible  drinking  is  nowhere  more  evident  than  in  this  area  .  .  .in 
spite  of  increasing  scientific  work,  there  is  still  a  less  secure  scientific  literature  from 
which  to  make  conclusions  about  women."[l]  This  problem  is  nowhere  more 
problematic  than  in  our  country.  The  U.S.  government  continues  to  selectively  cite  and 
interpret  the  data  to  exaggerate  concern  over  small  amounts  of  alcohol.  In  1989  the  Office 
of  Substance  Abuse  Prevention  (OSAP),  under  the  auspices  of  the  Department  of  Health 
and  Human  Services  set  out  guidelines  for  media  and  policy  makers  intended  to  monitor 
the  quality  of  information  being  distributed  about  drugs  and  alcohol.  The  guidelines 
demanded  that  “materials  for  pregnant  women  should  give  a  clear  message  .  .  .  material 
that  merely  warns  about  the  dangers  of  drinking  during  pregnancy  without  stating  an 
abstinence  message  should  be  rated  unacceptable.”  The  guidelines  also  stated  that 
materials  with  phrases  such  as  “the  research  is  inconclusive,”  or  “some  believe  this  .  .  . 
while  others  believe  this”  are  unacceptable  due  to  their  “waffling”  nature.  It  was  deemed 
“misleading”  to  state  or  imply  that  there  are  any  risk-free  or  fully  safe  levels  of  use  of 
alcohol  or  other  drugs  according  to  the  guidelines,  since  not  enough  was  known  about 
how  much  alcohol  is  acceptable,  for  whom,  and  during  which  stage  of  pregnancy.  “The 
safest  choice  is  to  not  drink  at  all,  and  this  message  should  be  clearly  stated,”  concluded 
the  guidelines.  [71]  Policymakers  were  advised  that  materials  should  give  a  clear  message 
that  abstinence  is  a  feasible  choice  for  everyone. 

Such  guidelines  speak  volumes  about  the  recurrent  wave  of  negativism  towards 
alcohol  evident  in  this  country.  The  opponents  of  alcohol  are  unwilling  to  tolerate 
anything  less  than  complete  abstinence;  there  can  be  no  middle  ground.  To  achieve  this 
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end  they  are  even  willing  to  label  honest  but  indecisive  comments  as  misleading  and 
unacceptable.  Other  branches  of  the  government  have  expressed  similar  opinions. 

In  1988  the  Federal  government  mandated  warning  labels  on  all  bottles  of  wine, 
beer  and  distilled  spirits  advising  abstinence  during  pregnancy  to  start  in  November  1989. 
No  distinction  was  made  between  type  of  beverage.  Once  again,  the  multiple,  distinct 
forms  of  alcohol  were  collapsing  into  one  significant  common  denominator:  they  are  all 
alcohol,  and  other  characteristics  are  irrelevant,  if  not  misleading.  Researchers  noted  that 
“while  distilled  spirits  shoulder  the  burden  of  blame  for  many  of  society’s  alcohol 
problems,  wine  and  wine  coolers  are  all  but  exonerated  from  culpability  by  most 
people. ’’[72]  The  very  same  year  a  prospective  randomized  cohort  study  of  665  mother  - 
infant  pairs  came  out  in  The  Journal  of  Epidemiology  and  Community  Medicine.  [73]  The 
study  found  that  low  to  moderate  maternal  alcohol  intake  before  women  found  out  they 
were  pregnant  was  not  associated  with  any  untoward  effect  upon  weight,  length,  head 
circumference,  or  clinical  well-being.  This  period  was  generally  considered  the  most 
dangerous  time  to  drink,  since  it  was  the  period  in  which  the  fetus  was  undergoing 
organogenesis.  The  article  received  little  attention  in  the  scientific  community,  and  even 
less  by  the  media. 

The  following  year,  1991,  in  a  widely  publicized  Seattle  case,  a  woman  over  nine 
months  pregnant  who  had  abstained  from  alcohol  till  that  time  requested  a  drink  of 
alcohol  with  her  meal  in  a  restaurant.  The  waiters  repeatedly  advised  her  against  it,  she 
was  increasingly  annoyed  and  the  waiters  were  fired.  When  the  case  became  publicized, 
people  wrote  in  to  local  newspapers  questioning  her  fitness  as  a  mother.  One  embryology 
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expert  at  the  University  of  Washington  even  suggested  that  pregnant  women  no  longer  be 
served  alcohol  in  public. [74] 

Like  the  medical  prohibitionists  of  the  previous  century,  some  of  the  most  recent 
policy  statements  more  closely  resemble  moral  tracts  than  objective  scientific  reporting. 

A  striking  example  is  the  1996  study  on  FAS  by  the  Institute  of  Medicine  of  the  National 
Academy  of  Sciences.  Congress  mandated  this  study,  and  the  final  report  included  the 
following  advice. [75] 

Whether  or  not  further  research  clarifies  the  relation  between  low  to  moderate 
levels  of  alcohol  during  pregnancy  and  adverse  birth  outcomes,  the  universal 
prevention  message  for  FAS  is  a  conservative  one  that  encouraged  abstinence 
prior  to  conception  and  throughout  pregnancy  as  the  safest  course.  .  .  current  data 
from  three  separate  surveys  suggest  that  approximately  20%  of  pregnant  women 
drink  alcohol  at  some  level  during  their  pregnancy.  The  vast  majority  of  these 
babies  bom  to  these  women  show  no  signs  of  overt  damage.  Therefore,  it  is 
sometimes  hard  to  convince  these  women  that  they  should  not  have  consumed 
alcohol  or  that  they  should  not  consume  it  during  the  next  pregnancy.  Public 
health  messages  must  be  simple  and  can  never  fully  explain  the  scientific  and 
medical  facts  and  uncertainties  behind  the  message.  If  further  research 
demonstrates  a  causal  relation  between  low  or  moderate  levels  of  alcohol 
consumption  and  less  severe  or  complete  manifestations  of  neurobehavioral 
damage  than  seen  in  FAS  or  ARBD  or  ARND  as  has  been  hypothesized,  than  this 
most  conservative  message  of  total  abstinence  will  have  been  wise  and 
reasonable. 


These  guidelines  suggest  that  policymakers  believe  the  inherent  value  of 
abstention  justifies  not  only  withholding  information  from  the  public,  but  promoting 
inaccurate  information  in  the  hopes  of  achieving  a  desired  outcome.  Such  an  approach 
exemplifies  the  extremist  attitudes  present  in  the  current  approach  to  alcohol  and  the 
fetus.  Like  the  temperance  movement,  well-intentioned  groups  are  distorting  research 
findings  to  promote  a  specific  goal.  Their  intentions  are  understandable.  The  concern  over 
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complications  from  alcohol  and  the  fetus  is  still  rising.  The  NIAAA  has  claimed  that 
“epidemiological  research  now  suggests  that  FAS  has  outranked  Down’s  syndrome  and 
spina  bifida  in  prevalence  and  is  now  the  leading  known  cause  of  mental  retardation. 
Furthermore,  it  is  the  only  one  of  these  three  that  is  preventable. ”[76]  In  1997,  the 
combined  rate  of  FAS  and  ARND  was  estimated  to  be  at  least  9. 1/1000. [77]  Abstinence 
is  understandably  an  attractive  and  logical  approach  to  health  officials  intent  on 
preventing  such  complications.  It  is  also  not  a  new  approach  for  this  country. 

Yet  advocating  complete  abstention  is  not  without  its  risks.  Advocating  an 
unattainable  goal  for  many  engenders  frustration  and  disillusionment.  Exaggerating  the 
scientific  data  in  the  service  of  public  health  is  fraught  with  trouble.  Public  health 
officials  are  apt  to  lose  the  confidence  of  those  in  the  health  profession  as  well  as  the 
public.  Promoting  paternalistic  positions,  no  matter  how  well  intentioned,  can  only  lead 
to  disillusionment  among  the  public.  They  are  then  apt  to  reject  all  information  about 
alcohol  and  the  fetus,  as  has  already  been  demonstrated  to  happen  in  our  country's 
history.  A  better  strategy  is  to  give  the  public  the  proper  information  and  let  them  decide. 
At  the  very  least  they  cannot  accuse  public  health  officials  of  placing  moral  concerns 
above  the  dissemination  of  scientific  data. 

Conclusion 

Scientific  research  is  not  conducted  in  a  vacuum.  Researchers  share  the  prevailing 
beliefs  of  their  generation;  as  such,  the  conclusions  they  reach  are  inseparable  from  the 
cultural  history  of  the  period  within  which  they  were  generated.  As  Stockard  and  Little 
have  demonstrated,  similar  data  can  yield  opposite  conclusions  depending  on  the  time 
frame  within  which  it  was  interpreted.  The  results  Stockard  obtained  in  1912  were 
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deemed  meaningless  in  light  of  modem  science  in  1932.  Ruth  Little’s  fears  regarding  the 
durable  effects  of  paternal  drinking  on  fetus  outcomes  were  recalled  two  decades  later. 

The  power  of  the  environment  should  not  be  underestimated  when  interpreting 
research  conclusions.  Neither  should  the  intensity  of  emotion  surrounding  alcohol  itself. 
Americans  have  always  felt  strongly  about  maternal  responsibility  and  alcohol  abuse. 
Thus  an  medical  issue  which  combines  the  two  ,  such  as  the  effect  of  alcohol  on  the  fetus, 
is  bound  to  arouse  intense  emotion.  As  history  has  demonstrated,  alcohol  issues 
notoriously  attract  absolutism  in  the  United  States.  In  each  time  period,  well-intentioned 
groups  have  seized  upon  research  findings  and  use  them  for  a  variety  of  social  goals. 
Covert  moral  stances  easily  become  confused  with  medical  advice.  This  holds  true  under 
either  extreme.  If  the  smallest  amount  of  alcohol  could  cause  untold  damage  to 
Prohibitionists  in  1912,  environmentally-oriented  scientists  in  1942  were  hard-pressed  to 
set  any  upper  limit  on  alcohol’s  physiological  impact  on  the  fetus. 

Beyond  a  doubt,  excessive  alcohol  consumption  poses  a  serious  risk  to  the 
developing  fetus.  In  the  process  of  warning  the  public,  however,  the  risks  are  exaggerated 
and  overdrawn  conclusions  are  extrapolated  from  the  data.  Perhaps  reformers  feel  the 
need  to  dramatize  the  information  in  order  to  catch  the  public’s  attention.  When  The  New 
York  Times  headline  cautioned  that  “Lasting  Costs  for  Child  are  Found  From  a  Few 
Early  Drinks”  pregnant  women  most  likely  would  be  led  to  think  twice  before  drinking 
even  small  amounts  of  alcohol.  Yet  if  researchers — and  the  media—  would  have 
interpreted  the  data  within  a  larger  historical  framework,  they  might  have  realized  the 
risks  of  such  exaggerations.  History  has  demonstrated  that  public  acceptance  of 
restrictions  against  alcohol  consumption  has  a  natural  limit  that  can  be  exceeded  only 
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with  great  danger  to  the  temperance  movement  itself.  The  backlash  to  the  alarmist 
medical  views  promulgated  in  the  decades  leading  up  to  Prohibition  made  later 
discussions  of  the  adverse  effects  of  alcohol  on  the  fetus  extremely  difficult.  After 
Repeal,  evidence  which  pointed  towards  physiological  effects  of  drinking  during 
pregnancy  was  rejected;  new  research  indicated  that  the  home  environment  was  the  only 
relevant  influence  on  the  child.  Not  until  another  nearly  50  years  had  passed  after  Repeal 
and  a  new  generation  had  emerged  could  scientists  describing  the  correlation  between 
maternal  alcoholism  and  aberrant  morphogenesis  attract  public  interest.  The  work  of  the 
previous  temperance  generation  had  been  so  thoroughly  forgotten  that  some  current 
researchers  believed  they  had  published  the  “first  reported  association,”  unintentionally 
illustrating  their  lack  of  historical  perspective.  [40] 

It  is  possible  to  change  people’s  attitudes  and  customs  with  regards  to  alcohol,  but 
it  is  a  long  process.  Dramatically  scaring  the  public  into  abandoning  moderate  alcohol 
consumption  is  a  short-term  solution  at  best.  Exaggeration  undermines  a  longer  and 
greater  goal.  The  task  of  persons  deeply  concerned  about  the  impact  of  alcohol  on  the 
health  of  the  bom  and  unborn  is  to  consider  how  to  create  lasting  changes  in  behavior  that 
will  not  be  subject  to  backlash. 
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